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Putting on the Brakes 


N THESE days of unusual demand and dislocation 
I of normal conditions in many lines of industry, 

the natural position of the seller is to follow 
a line of progressive price advances. These advances 
usually far exceed those warranted by higher costs 
of production. Human.‘nature dictates that “when 
a market is completely in the hands of the seller, | 
as it is in many raw or manufactured materials at 
the present time, the obvious course is the most advan- 15 1916 
tageous one, namely, that the price should be all that 
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the traffic can bear,, FIGURES ne ee 
Sound business policy “frequently runs~ counter~to gS UNITED STATES DEBORT BOR STATISTICS *|—|/-— 
El DE. ‘OFLA ICs* 
wher wma: Rey 


natural impulses, Understrained price advances, no | B "| 


matter if the continuing demand appear to be so strong 

as to justify them, eventually reach the point where hy Se ae og 

they shut off buying for the reason that the ultimate are 

consumer cannot stand the cost. There is a maximum 

point beyond which to‘advance prices is to impose 

an undue burden upon one. party and to threaten 

the good of the whole trade, since, after all, the best 

interests of buyers and sellers are imerdependent. 

Large steelmakers are giving due recognition to this 

truth by throwing their influence against any further i 

general advances in their lines of manufacture. \— 
The wisdom of holding prices in check when rad- ; 

ical advances are possible admits of ready recognition: 

To reduce them under present conditions. however. 

represents a much more striking example of broad- 

gaged business management. This i§ the policy which 

the Linde Air Products Co., leading magufacturer 

of ‘oxygen, has had in effect since the beginning 

of the war. This company bases fts action upon the 

belief that, in the Jong run, the good will and friend- 

ship that will accrue will more than offset any increased 

profits to be gained from higher prices in a tem- 

porary market. The practical results netted by such 

a policy, approaching as it does the altruistic in busi- 

ness, no doubt will be watched with keenest. interest, 

by the general manufacturing world, 
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Woodworking Industries to the Front 


Something over a year ago Mr. Thomas D. Perry, 
a member of the A.S.M.E. in the woodworking industry 
at Grand Rapids, Mich., called at Headquarters to 
express the interest felt by the 
group of members in that city 
in the engineering activities of 
the Society, and the belief that 
it would be mutually beneficial 
if attention were directed to 
the problems incident to the 
woodworking industry. The 
interest thus displayed was 
very promptly — reciprocated 
and the engineers of the wood- 
working industry were asked 
not only to arrange a session 
for the Annual Meeting of 
1920, but were later en- 
couraged to join with others 
interested in forming one of 
the Professional Sections of the 
Society. In MecuanicaL ENGINEERING for August, 
1920, Mr. Perry contributed an article on The Engineer 
and the Woodworking Industry, outlining the urgent 
need for engineering skill in this field and indicating 
some of the problems encountered. 

The Annual Meeting session was held and was an 
unqualified success. The leading article in this number 








THomas D. Perry 


is the report of this session, at which six papers were 
presented, all of exceptional interest, together with a 
remarkable series of lantern slides made available 
through the courtesy of Lumber, Weekly, of St. Louis, 
Mo., which constitute the pictorial features of the report. 
None looking over these illustrations can fail to be im- 
pressed with the degree of engineering skill already 
obtaining in the lumbering and woodworking industry, 
in spite of Mr. Perry’s urgent call for the assistance 
and coéperation of engineers of the profession. 


Analysis of Scientific and Engineering Work 
of the Government 


At one of the recent meetings of the Washington 
Section of the A.S.M.E., Dr. EF. B. Rosa, chief physicist 
of the Bureau of 8S andards, presented a review of what 
the Government is accom- 
plishing in engineering and 
scientific work through its 
various bureaus, what it costs 
to do it, and answering, so 
far as possible, the question, 
“Does it pay?” His paper 
is published this month, 
complete, and is most in- 
formative. It turns the 
searchlight on Government 
expenditures, but this is 
done in a constructive and 
helpful rather than in a 
critical manner. The engi- 
neers of the country, through 
their organization of The i. B. Rosa 
Federated American Engi- 
neering Societies, have expressed as never before their 
desire to keep in touch with public affairs; and here, 
just as the Federation is beginning to function, is an 
article which gives important basic facts on the pro- 
portion of expenditures which goes for the civil side of 





the Government’s activities and its) public works, 
constituting what is in effect a first course in govern- 
mental affairs. It is an article which every public- 
spirited engineer will wish to read, 


Power Supply on an Economic Basis 


It has become evident that consideration of powe1 
development for the great industrial districts of the 
country must be on the basis of greater economy in 
the use of fuel and in the distribution of the power to 
the points where it is to be used. This subject) was 
broadly discussed at the last Annual Meeting of the 
ASME. by Col. John Price Jackson, formerly pro- 
fessor of electrical engineering at Pennsylvania state 
College and Commissioner of Labor and Industry of 
the State of Pennsylvania. His paper on The Policies 
for Future Power Development, printed in this number 
shows how acute the power problem is in this country 
and in England, and how the demand for power may 
be met economically by interconnecting the large power 
plants in a given district, comparable to the service 
which would be rendered if the entire district were 
operated by a single power company. The publi 
relationship which must be established and the financial 
considerations are also discussed. 

This paper 1s followed by a second paper pres nted 
at the Power Session which discusses the Factors 
Affecting Steam-Station Costs, Particularly the Load 
Factor. This Is by Peter Junkersfeld, of Stone «& 
Webster, Ine., Boston, who has had long experience in 
power-plant operation, particularly with the Common- 
wealth Edison Company of Chicago. 


Miscellanea 


Dr. Charles EK. Lucke discusses editorially the Diesel- 
engined motorship. 

The final merging of Engineering Council into Ameri- 
ean Engineering Council of the F.A.E.S. is announced 

Machine-shop men will be interested in the ques- 
tionnaire on machined fits just issued through a sub- 
committee of the American Engineering Standards 
Committee, in an attempt to formulate practice and 
to establish standards for plain limit gages 

In the Survey of Engineering Progress, as in recent 
months, long abstracts are given of the most in portant 
engineering articles and reports of the month, im addi- 
tion to the usual short abstracts covering engineering 
literature generally. Notable among these in this 
number is the discussion of tidal power, now assuming 
prominence in England. 














1921 A.S.M.E. Spring Meeting 


Congress Hotel, Chicago, II. 
May 23-26, 1921 
The Professional Sections having gained 
headway at the Annual Meeting, are plan- 
ning valuable sessions at the Spring Meet- 


ing. 


Section Two of this issue contains the ac- 
count of the Conference of Local Sections 
Delegates at the 1920 Annual Meeting. 
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Engineering in the Woodworking Industries 


A Group of Papers Presented at the Annual Meeting of the A.S.M.E. Dealing with Furniture Manu- 
facture, Freight-Car Construction, Machining of Railroad Cross-Ties, Wood-Block 
Floors, Wood Preservation, and Electrically Driven Sawmills 


Nk of the most enthusiastic sessions held during the last by E. 8. Park, dealt briefly with the different processes of pres- 

() Annual Meeting of The American Society of Mechanical sure treatment. Electrically Driven Sawmills, by Allan E. Hall 
engineers was that on Forest Products, under the auspices set forth the advantages of motor-driven mills. Abstracts of all 

of the newly formed Committee on Woodworking composed of — of these papers follow 

Thomas D. Perry, Chairman, C. EF. Paul, and Grant B. Shipley 

\s a result of the iriterest aroused by the session a petition was ENGINEERING IN FURNITURE 


addressed to the A S.M.E. Committee on Professional Sections 


. — —_ 
requesting the formation of a Forest Products Section which might FACTORIES 
cooperate with similar organizations to the mutual benefit of the By B. A. PARKS,' GRAND RAPIDS, MICH 
irious woodworking industries THE woodworking industry is one of the oldest industri 
As a general introduction to the session Frederick F. Murray, extant, and yet it has shown the least development and has 
director of the department ol been the slowest to adopt mod- 


mechanical engineering of the staff 
of Lumber, presented a strikingly 
interesting photographie study of 


ern principles of manufacturing 
of any industry of which the 
writer has knowledge. There are 
the methods employed in logging several causes for this condition 
and in the manufacture of lumber. 
This covered in brief form the 
various steps in logging and in 
the production of lumber at the 
mill. He also touched upon the 
utilization of wood waste. A 
selection of the photographs 
shown by Mr. Murray, tracing 
the steps of production from 
the cutting of the tree in the 
forest tothe storing of the fin- 
ished product in the lumber yard 
at the mill, ready for shipment, 
is given on this and succeeding 
pages in Figs. 1-27. 

Following Mr. Murray's study 
the six papers scheduled for the 
ession were presented. The first 


the most important of which are 
the general lack of accurate cost 
data and the absence of techni- 
cally trained men in the execu- 
tive positions. 

In several plants which have 
come under the writer’s notice, 
only such repairs have been made 
is were necessary to avoid actual 
breakdowns, and machinery, 
power-plant equipment, lighting, 
heating, drying, sanitary facili- 
ties, etc., have been entirely in- 
adequate and inefficient and 
would not be tolerated in even 
the average modern plant of most 
other industries. Also in the 
several woodworking and furni- 
these papers, Engineering in ture-manufacturing plant organ- 

imniture Factories, by B. A. 
Parks, pointed out some of the 

fluences which have militated 
vainst the development of the 
oodworking industry and dis- 


izations that have come under 
the writer’s observation, he does 





not recall a single man with a 
technical education or trainiag. 
This lack of engineering «bility 
in the furniture-manufacturing 
organization shows its efiect 


issed the general principles in- 
ved in the design and layout 

new furniture-manufactur- 

yy plant. The Use of Wood 

in Freight-Car Construction, by 
Hl. S. Sackett, considered the 
relative values of steel and wood 
materials for the construction 


throughout the entire plant; in 
fact, the writer is convinced that 
the average manager of a fur- 
niture plant is more interested in 
marketing his product than in 
manufacturing it. 





Photo by Lumber, weekly, St. Louis, Mo 


of freight cars. Machining Rail- The efficiency of any general 
A rene 4 : Fic. 1 From Forest To Finishep Propucr—Tue First Steer. No ; ; : 7 = 

road Cross-Ties, by D. W. Ed- MECHANICALLY OPERATED Device HAS YET SUPERSEDED THE plan for a furniture-manufactur- 

wards, described the machines Hanp Saw FOR FELLING THE LARGER TREES ing plant, or in fact any indus- 

employed and processes followed trial plant, may be measured 


1} the machining of ties by trimming, adzing, boring and branding. by the degree in which the following requirements are fulfilled: 
Creosoted Wood-Block Factory Floors, by Lambert T. Ericson, 
described methods which will permit engineers to specify and build 
¢reosoted wood-block floors without entailing any risk of their - 
failure. Processes and Equipment Used in Wood Preservation, 1 Mechanical Engineer, Byron E. Parks & Son, Assoc.-Mem.Am.Soc.M.E 


(a) Provision for proper arrangement of the necessary ma- 
chinery 


iF 2) 
a 
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b) Provision for receiving, handling, storing, and transport- 
ing material 

c) Provision for extending the plant and increasing manu- 
facturing facilities without serious disturbance to the 
original plant or manufacturing routes 

d) Provision for generation and transmission of power, light 
and heat 

(e) Provision for fire protection 

(f) Provision for comfort and accommodation of employees. 


LocATION 


The importance of the location and arrangement of a furniture 
factory has not generally received the attention their economic 
value should dictate. The furniture industry, the same as other 
industries, has tended to concentrate in given localities, as, for 
example, Grand Rapids, Mich. This concentration was originally 
due to nearness to the raw-material supply. As the number of 
plants multiplied a good supply of skilled labor has accumulated, 
so that now, even when Grand Rapids is not so well situated as 
other centers as regards nearness to raw-material supply, the labor 
market as well as a certain reputation attaching to Grand Rapids 
product has tended to increase the number of furniture-manu- 
facturing plants in spite of the fact that, theoretically at least, 
other centers would be more desirable from most standpoints. 
In general, however, the location of a furniture plant, as for most 
other types of manufacturing, will be dependent on the following 
considerations: 

a) Transportation facilities for 
finished product 

b) Availability of raw materials and manufactured parts ob- 
tained from other industries 

c) Labor supply 

(d) Financial considerations 

e) Civie or municipal aids or restrictions to manufacturing. 


both raw material and 


PROVISION FOR PROPER ARRANGEMENT OF MACHINERY 


Making provision for the proper installation and arrangement 
of the necessary tools and machinery presupposes that the kind, 
quantity, and quality of the product have been decided upon and 
that due and proper care has been given to the selection of the 
machinery required in the manufacture of this product. Naturally 
the first consideration is the location of the lumber yard and dry 
kilns in relation to the incoming lumber to the factory. The 
location of the lumber yard will of course depend on the arrange- 
ment of railroad sidings. Several different plans for location of 
sidings may be possible for any given site and the most efficient 
layout can be determined only by close study of the factors enter- 
ing into any given situation. 

After deciding on the location of lumber yard and kilns this will 
ordinarily determine the point of entrance for the raw lumber into 
the proposed plant, and the next procedure will be to make a 
routing chart and thus establish the amount of floor space required 
for manufacturing purposes. 

Having determined the entry point for the raw material, con- 
sideration should be given to each factory operation with the 
sequence required for manufacturing the product. The routing 
chart should list each separate part entering into the finished 
product, with the proposed volume of manufacture per unit of 
time, say, one year, and the sequence of operations required. 
Such a routing chart giving the sequence of operations will establish 
in a general way the sequence or arrangement of the various tools 
and machines throughout the plant. 

After a tentative arrangement of the equipment has been com- 
pleted a careful study should be made of how the product is to 
be transported from machine to machine, making proper provision 
for aisleways and location of trucks at machines to allow of efficient 
handling of material in and out of machines. The final arrange- 
ment will determine the amount of floor space required for machine 
rooms, and careful consideration should then be given to the loca- 
tion and size of store rooms, assembling, finishing, upholstering, 
crating, and shipping departments, factory offices, toilets, locker 
rooms, ete. With the approximate total amount of floor space 


decided upon, a tentative layout of the building may be made. 
The product of a furniture factory being comparatively light in 


ia, uae 
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weight, and consequently easily transported, a multi-storied build- 
ing will in most cases be found the most economical from all stand- 
points, although four or five stories in height should probably be the 
the limit. The various departments may then be arranged with 
machine room and shipping department on the first floor, addi- 
tional machine room if required on the second floor, and assembling, 
finishing and upholstering departments on the upper floors, care 
being exercised to so arrange the various departments that the 
flow of product may be as direct and uninterrupted as possible 
through each department and then on to the next. 

Upon completing the arrangement of the various departments 
the next problem will be one of transportation between the several 
departments on the different floors, which is accomplished ordinarily 
by means of elevators. In connection with the transportation 
problem, thought should be given to the possibility of using chutes, 
conveyors, or small elevators from one department to another 
thus establishing more direct paths of flow than could be obtained 
by using the main elevators and also reducing considerably thy 
amount of handling required. 

The floor space and general arrangement of the main manu 
facturing building having been determined, the next decision to be 
made is the type of construction to use. This is somewhat limited 
to materials available, although in most centers where a furniture 
factory is likely to be built the ordinary forms of construction such 
as reinforced concrete, slow-burning mill, or steel frame, will be 
found applicable. Reinforced concrete is rapidly coming into us 
as one of the most economical types of construction, when all 
factors are considered, and yet the writer regards the slow-burning 
heavy-mill type of construction as particularly adaptable to a 
furniture factory. 

PROVISION FOR HANDLING AND TRANSPORTING MATERIAL 

One of the most important. problems confronting the furniture 
manufacturer is the receiving, handling, storing, drying, and 
transporting of the raw material, namely, lumber. Much thought 
and study should be placed on the arrangement of sidings, storage 
yards, dry kilns, cut-off saws, ete., as an efficient layout will pay for 
its development many times over in decreased labor and saving in 
time. 

The lumber storage yard should be large enough to at least 
hold a year’s supply in order that advantage may be taken of 
favorable market conditions. The storage yard should also be 
equipped throughout with industrial trackage laid parallel with the 
receiving siding. This trackage system should be served by at 
least two transfer tracks running at right angles to the receiving 
siding. With this arrangement lumber is unloaded and sorted 
directly on small lumber trucks or “bunks” of the ordinary kind 
and then by means of the transfer tracks the truck loads, contain 
ing about 4000 ft., are placed in storage ready to ve taken to th 
kilns for drying. 

The type of kiln used will depend on the thickness and kind of 
stock to be used. A dry-storage shed equipped with industrial 
trackage is also valuable as it allows for an accumulation of dry 
material and thus avoids delays in receiving lumber at the cut-off 
saws which might be occasioned by accidents to the kilns, stock 
spoiled in process of drying, or other delays between the kilns and 
the mill. 

The same system of transfer tracks that serves the storag: 
yard and kilns should be extended to the cut-off saws, where ther: 
should be provided hydraulic or screw lifts or elevators to raise the 
entire load of lumber and keep the top of the pile a few inches above 
the tops of the saw tables. It will be seen that with the above 
arrangement the lumber is not handled from the time it leaves the 
railroad car until it is placed on the table of the cut-off saw, and th 
consequent decrease in handling costs is at once apparent. 

While the receiving and handling of the lumber should probably 
receive the greatest consideration in laying out the transportation 
facilities to and from the plant, yet railroad sidings to the power 
plant, for the delivery of machinery and coal, and to the shipping 
room for shipping the finished product, should not be overlooked 
but should receive thoughtful study. 

PROVISION FOR GENERATION AND TRANSMISSION OF POWER 

Licut, AND HEAT 
On account of the large amount of refuse from most furniture 
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Fics. 2-7 From Forest to Finisnep Propuctr—GettrinG THE LoGs OUT OF THE FOREST 


Fig. 2—Douglas fir in the State of Washington, showing characteristically rugged surroundings Fig. 3—Logging railroad penetrating forest in wake of irveyor 
transit Fig. 4—Special construction cars for placing of ties and laying of rails Fig. 5—Logs being dragged in by overhead cableway system Note loading boom to left 
of mast and way in which entire machine to right is jacked up so empty log cars can pass under The empty cars are run in and the first one is loaded, when the loader 
itself pulls out the next car, and so on until the load is completed. This is one of the many applications of the “‘sky line”’ method Fig. 6—Crawler-type tractor, capabk 
of doing work of 16. or 18-mule team, and also of working in soft ground Fig. 7—Heavy-duty truck and two-wheel pole trailer used extensively in western motor-truck 


logging, showing characteristic load of about 3000 ft., log scale, and weighing from 414 to 5 tons 
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factories, which is available for fuel, it follows without much 
argument that in by far the majority of cases it will pay to erect 
an isolated power plant, unless capital is limited or the plant be 
very small. 

The first decision to be made in starting the power-plant design 
is the method of transmitting power to the various machines in the 
factory. In by far the majority of cases the most efficient method 
of transmitting power from the prime mover to the principal 
machines in small and medium-sized plants is by means of shafting, 
pulleys, and belts. Electric individual or group driving of ma- 
chinery is unquestionably the best and most economical where 
machinery is widely scattered, or where some of the machinery is 
operated only part time, but where most of the machinery may be 
arranged in one department and the majority of it is operated at 
all times, the initial expense and overall efficiency of driving from 
lineshafting take precedence over those of electric drive. 

Upon deciding on the method of transmitting power to the 
various machines the next step will be to select the proper type and 
capacity of prime mover. The load factor in most furniture plants 
will average from 75 to 80 per cent of the connected load. An 
estimate must then be made of the power consumed by power- 
transmission equipment, consisting of shafting and belts or electric 
drives, and by adding the connected load, corrected for load factor, 
plus an allowance for mechanical efficiency of the prime mover, the 
indicated-horsepower capacity required to furnish the plant with 
power may be determined. The electric load and lineshaft load 
should of course be kept separate in order to determine the 
generating capacity required, also the electric lighting should be 
laid out and proper allowance be made both in the generator and 
prime mover. 

The low-pressure steam requirements for dry kilns, heating, 
ete., should be determined and a curve drawn showing the average 
demand for low-pressure steam throughout the vear. Assuming 
a steam consumption of 26 or 27 lb. of steam per indicated horse- 
power per hour for the ordinary Corliss type of engine and that 85 
per cent of the exhaust will be available for heating and drying 
purposes, a curve should next be drawn showing the average 
available exhaust steam for the various months of the year, and 
upon comparing the two curves it will be seen at a glance during 
which periods of the year the heating and drying demands exceed 
the exhaust from the engine, or vice versa. 

In most furniture plants the exhaust from the engine will exceed 
the requirement for low-pressure steam during the summer time 
and it therefore becomes a question as to how valuable this excess 
of exhaust steam is and how great an investment is warranted in 
cutting it down to the minimum. From a knowledge of the total 
steam requirements of the plant the amount of fuel required can be 
calculated, assuming that 20 to 25 per cent of the lumber cut finds 
its way to the boiler room as refuse or waste, and that the fuel value 
of the wood is about 20 per cent of that of the average bituminous 
coal, weight for weight. It is then a simple calculation to determine 
the cost of evaporating the excess of exhaust steam during such 
periods of the year as this excess exists. Any saving effected by re- 
ducing the amount of the excess exhaust steam, which would go to 
waste, should not only pay all fixed charges on any investment 
made to reduce this excess, but should also pay a return of at least 
20 per cent per year on this additional investment. The type of 
engine best suited for driving a lineshaft load where efficiency, 
economy and continuous operation are permanent considerations 
is probably the slow- or medium-speed releasing-gear simple Corliss 
engine or the poppet-valve engine, which latter is similar in most 
respects to the Corliss except in the valve gear. 

In choosing boilers for the plant the capacity required may be 
determined from the total steam demand, adding an allowance of 
10 to 15 per cent for pumps and other incidental uses throughout 
the plant. By dividing the total maximum boiler capacity re- 
quired into at least three units it will always be possible to operate 
the plant on two boilers, for even with a maximum demand for 
steam two boilers will carry the plant by operating at 150 per cent 
of rating. 

The location and arrangement of the power plant are important 
as regards the economical transmission of power to the factory 
and the allowance for increase in capacity. Where lineshaft drive 
is used the power plant is located in a separate building, preferably 
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near the center of the main lineshaft, though of course within CUSV 
driving distance from engine shaft to main receiving shaft. This 
loeation of power plant is also fairly near the center of distribution 
for steam and electric current. 

The utilization of the factory waste or refuse so as to obtain 
the maximum fuel value is another problem which should receive 
its fair share of thought and study. Of course, shavings and saw- 
dust from the various machines will be handled by an exhaust 
system to a separator on the boiler-house roof and then spouted 
to the boilers or shavings vault. In most plants the cuttings and 
culls are collected in push carts by a crew of men and wheeled to 
the boiler house where they are fed to the furnaces by hand. The 
above method of handling this part of the refuse is not only eX- 
pensive from the standpoint of handling cost, but the full value 
of the refuse as fuel is not realized due to the manner of firing. 
The installation of a few small “hogs” or chippers, at convenient 
points in the plant where cuttings collect, discharging into the 
regular exhaust system will in many cases be found to be a paying 
investment. The power consumption is considerable and a certain 
amount of maintenance is required, but these disadvantages will 
frequently be found to be outweighed by the decreased labor cost 
and the increased efficiency obtained in burning the fuel. 

Another improvement in the handling of refuse is in regard to 
feeding the excess shavings and sawdust which ordinarily are 
allowed to collect during the day in a so-called shavings vault. In 
most plants the contents of the shavings vault must be fed to the 
furnaces with a shovel, which is not only laborious but prevents the 
full fuel value being realized. In the design of a power plant for a 
woodworking factory for which the writer was partly responsible, 
overhead bins were installed instead of the customary shavings 
vault. These bins fed by gravity to a short length of screw con- 
veyor discharging into the furnace fronts, a separate conveyor 
being provided for each boiler. The speed of the conveyors could 
be varied by means of a friction drive, thus allowing the quantity 
of shavings and sawdust fed to the furnace to be regulated in accord- 
ance with the load on the boiler. 

Fire PRoTectTION 

In a woodworking establishment the fire hazard is naturally 
much greater than in a metal-working plant, consequently more 
than ordinary care should be exercised in decreasing the fire hazard 
to a minimum and preventing the spread of fire in case it does start. 
Buildings should probably not exceed 250 to 300 ft. in length with- 
out dividing them by suitable fire walls at least 17 in. thick, and 
extending well above the roof line. Finishing and upholstering de- 
partments should if possible be isolated from the rest of the plant 
by fire walls, and if they are on upper floors and any great distance 
from stairways, outside fire escapes should be provided. 

All stair wells and elevator shafts should be enclosed in fire- 
proof towers, and to make fire walls and fireproof towers effective 
all openings should be fitted with automatie fire doors. It is also 
well to note that all stairs should be of non-combustible material 
so they cannot be destroyed in case fire is communicated to the 
stair well itself. All sash should be steel and the windows opposite 
adjacent buildings, where buildings are 30 ft. apart or less, should be 
glazed with wire glass. It almost goes without saying that a good 
sprinkler system should be installed throughout the entire plant 
with plenty of yard hydrants and a good supply of fire hose. All 
motor-control switches should be enclosed in steel boxes so arranged 
that the box cannot be opened when the switch is closed. All 
switches for motors driving spray-booth fans, or for motors in 
other locations where inflammable gas or dust is prevalent, should 
be of the remote-control type enclosed in tight. steel or iron cases, 
with a push button near the booth or other machine. Spray-booth 
fires are a constant source of danger and the method above men- 
tioned of controlling the fan motors is well worth the investment 
required. 

ProrpER ACCOMMODATION FOR WORKERS 


Under accommodations for workers may be included the light- 
ing, heating, toilet, and locker-room arrangements of the plant. 
The day of the dark, poorly heated and ventilated factory building 
with inadequate and unsanitary toilet facilities is past, for the 
simple reason, if for no other, that any self-respecting man will 
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Photos by Lumber, weekly, St. Louis, Mo 
Fiags. 8-13. From Forest ro Finisuep Propucr—TRANSPORTING THE LoGs TO THE MILI 


Fig. 8—Trestle on logging railroad in Oregon The structure is 525 ft. long, 160 ft. deep and contains about 800,000 board feet of lumber The bent t 
spaced on 1544-ft. centers and supported on some 300 piles driven to a penetration of about 30 ft Fig. 9—Flume for carrying logs Flume tender inspectin, 


flume for log jams and leaks Fig. 10—One of the best examples of modern logging locomotives privately owned: a 100-ton Mallet with compound cylinder 
12 drivers, and oil burners. Operates over severe sections containing 5'4 per cent grade and 26-deg. curves Fig. 11—A southern log train being made up rT} 
completed train consists of 52 cars for a 20-mile haul to the mills Fig. 12—A hewn-timber road constituting a logging route for heavy-duty motor trucks, a pra 
tice developing for operation where the expense of railroading is not justified Fig. 13—Logs awaiting unloading at the log dump. The load consists of full-tre 
length logs as carried by disconnected log bunks, forward four-wheel truck and rear four-wheel truck having no connection other than the logs themsel: 
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not work under such conditions. Bright, cheerful surroundings, 
comfortably heated and well ventilated, are no longer regarded as 
an expense by the modern executive but as an investment which 
pays large returns in increasing production and quality of product, 
decreasing labor turnover and promoting contentment and loyalty 
among the employees. 

The far-too-usual method of providing a drop cord with a bare 
lamp over each machine or at each workman’s bench with a few 
thrown in for general illumination should not be tolerated in this 
day and age when good, efficient fixtures may be had at such 
reasonable cost. Where walls and ceilings are painted white with 
some good industrial enamel, efficient lighting may be obtained 
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Fie. 15 AN Evecrricatty Operatep MILL ON THE PaciFic Coast 


Note concrete power house and stack; log-washing device to the left; 
dome-shaped refuse burner to right of stack. 
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through a proper selection of reflectors or fixtures at a comparatively 
small cost in power consumption. 

With regard to heating, probably the most ideal system is the 
hot-blast, for such a system provides adequate ventilation as well 
as heat and in the summer time may be used to cool the air intro- 
duced into the factory by circulating cold water through the heat- 
ing coils. 

The toilet and locker rooms should be centrally located with 
regard to the building or floors which each serves, and preferably 
placed in a service wing, as already mentioned. By so locating 
these features valuable manufacturing space is not taken up and 
good light and ventilation may be obtained. Washing facilities 
should preferably consist of enameled roll-rim cast-iron sinks with 
no stoppers in the waste. Such equipment has the advantag: 
that it is easier to keep clean than individual wash basins and 
forces the men to wash in running water, an important point in 
preventing the spread of disease. Every man in the plant should 
be provided with a pressed-steel locker where he may change his 
clothes, and the addition of a few showers and a comfortable, well- 
lighted room where the men can eat their lunches will be found to 
be not only conveniences provided by a generous management, but 
features which add still more to the contentment and loyalty of the 
men. 

As mentioned before, these few notes are not intended as a 
treatise on the design of a furniture factory, but merely as a brief 
discussion of some points which the writer feels are worthy of serious 
consideration. The many factors affecting the design and con- 
struction of a plant are so important in their bearing on the final 
overall efficiency of the plant, that the problem is quite properly 
one for none but an experienced engineer. 


THE USE OF WOOD IN FREIGHT-CAR 
CONSTRUCTION 
By H. S. SACKETT,! CHICAGO, ILL. 

HE fact that over two billion feet of lumber and timber are 
used annually in the United States for the maintenance of 
freight equipment and for the construction of new cars, represent- 
ing an annual outlay for material alone of over $50,000,000, is 

ample evidence of the importance of wood in this big industry. 
In the construction of the first cars wood was almost universally 
used for all parts, except of course the running gear. Within the 





1 Asst. Purchasing Agent, Chicago, Milwaukee and St. Paul Railway 
Company. 


7 








ees 





eo 





Oe eT Te 


i? 


Feprvary, 1921 


MECHANICAL ENGINEERING 91 














Photo by Lumber, weekly, St Louis, Mo 


Fic. 16 Typicat Larcge Sawmitt PLanr INCLUDING 


past decade, however, with the introduction of heavy motive 
power -which spells long and heavy trains—it has been found that 
wood is no longer capable of withstanding the heavy shocks incident 
to such operations, and it is generally conceded by all car builders 
that the freight car of the future must have a steel underframe and 
steel draft rigging. 

This limits the use of wood to unimportant parts of the under- 
frame, such as intermediate sills and cross-beams, and to the 
superstructure of the car. In the case of open-top cars this means 
only posts and side and end plank and decking, but in box, stock, 
and furniture cars, etc., it means also siding, lining and roofing. 


STEEL vs. Woop ror Open-Torp Cars 


To take up the question of open-top cars first, statistics gathered 
by operating officials of some of the large railway systems seem to 
indicate that the cost of maintaining steel gondola cars over a 
period of years is greater than for composite (wooden and steel 
ears of the same type. The data! collected show that all-steel 
gondola cars in their twelfth year of service cost over 36 per cent 
more to maintain than did the composite gondola. Of course, it is 
probable that during the first five years of its life the steel gondola 
cost less to maintain, but it is felt that taking the entire twelve 
years as an average, the cost would be more for the maintenance 
of the steel than the composite gondola. 

It is furthermore interesting to note that but 60 per cent of the 
composite gondolas in service required repairs, while 72 per cent 
of the steel gondolas were obliged to be brought to the shops. 
The actual time that a car is in service and earning money for the 
road is an important consideration in determining its general 
utility. 

A table in the complete paper shows that the annual cost of re- 
pairing freight cars has increased from $59.30 in 1908 to $80.30 
in 1914, an advance of over 35 per cent. This higher cost is due, 
of course, to a number of factors, but it is felt that no small part 
of it is due to the use of steel, which requires a greater outlay for 
material and a higher cost to repair, owing to the fact that it takes 
longer to make like repairs on a steel car than on a wooden one. 
It must also be borne in mind that this higher cost is very largely 
due to the much rougher usage to which freight equipment is now 
subjected. In recent years the freight business of the railroads 
has grown enormously, and has necessitated the construction of 
gravity yards for switching, and the use of fewer switchmen per 
cars handled than in former years. This has resulted in severe 


' Paper by Wm. Queenan, Asst. Superintendent of Shops, ( 


» B. & Q. 
R.R. 


Dry Kins, PLANING MILL AND S 
handling of freight equipment, and is probably responsible to 
greater degree than any other factor for the increased cost of repairs 


in recent years 
STEEL vs. Woop For CLosep-Top 


In the case of closed-top cars, such as, for example, stock, box 
and furniture cars, there is but little doubt that under present 
railroading conditions the understructure should be of steel with a 
wooden superstructure. The steel understructure is required to 
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to the car, while the wood is desired to give lightness and general 


utility to the body. Some all-steel box cars are in use today, but 


withstand the shocks of service and to give rigidity and stability 
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Device carries log to the mill log deck where sawing operatio 
starts Medium-sized fir log 4 ft. in diameter shown 
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their heaviness and the fact that nails and cleats cannot be used in 
them to brace and hold the lading, are strong factors against the 
use of this material. It has not met with favor with shippers 
generally and probably will not as long as wood continues to re- 
main available 


GRADED LUMBER IN CAR CONSTRUCTION 


It seems pertinent to say a word at this time as to the grades of 
material required for the different parts of the body of the car. In 
the early days when the supply of wood in this country was thought 
to be inexhaustible, clear grades of wood were generally demanded 
by the car builders, and in the construction of new cars this is 
generally the practice at the present time, especially for car roofing 
and siding, sound-knotted stock being used for decking and lining. 
Some of the more progressive railroads, however, have gone a step 
further in recent years and many are now using sound-knotted 
stock for siding and roofing for repair and maintenance work. 
There is no doubt but what such a practice is economical and based 
on sound judgment, for certainly there is no necessity for using 
clear material for the repair of many classes of freight equipment 
the life of which may not be in excess of seven to ten years. One 
large railway system which not only constructs its own cars but 
does repairing on a large scale, has adopted this practice and the 
saving amounts to over $500,000 per year. 

An important feature of car construction which is decidedly 
in wood’s favor, is its general ease of working and adaptability to 
repair, and this is brought about not only from its qualities which 
make it easy to cut, saw and shape, but also by its almost universal 
availability. 

It is also rather curious that the salvage value of wooden ears is 
greater than that of steel cars, and no one doubts this who has 
seen the two types of ears in a seriously wrecked condition. The 
wooden car may be quickly and easily repaired, while the steel car 
is only rehabilitated at a high cost, or for the most part is fit for the 
junk pile. 


THE IMPORTANCE OF WELL-SEASONED Woop 


Before using wood in the building of freight cars it is vitally im- 
portant that it be well seasoned. When our grandfathers built a 
house they expected it to last a century, and it usually did, for 
they took great care to properly season the wood before putting it 
to use. In the houses nowadays, however, we use wood almost 
before it is dry from the saw, and the result is that our American 
frame houses today are old at fifteen or twenty years. Too often 
today we also see freight cars built of green lumber and timber, 
with the result that within a few months the bolts are loose, the 
wood having shrunk away from the original fastenings. This 
causes rapid deterioration and large timbers often quickly rot, 
particularly those containing sapwood. 

Increasing attention has been given in recent years to the pre- 
servative treatment of certain parts of freight cars, and experi- 
ments have been made by some of the more important railway sys- 
tems in the treatment of such items as stock-car decking, side and 
intermediate sills, roofing, ete. While these experiments have not 
been conducted for a sufficient length of time to determine actual 
results, the indications are that the preservative treatment of such 
car parts as are particularly liable to decay is profitable and will 
shortly be adopted as standard practice by the more progressive 
railroads. The conclusion is inevitable that the superstructure of 
freight cars will continue to be of wood as long as it is available at a 
reasonable price. 


CREOSOTED WOOD-BLOCK FACTORY 
FLOORS 


By LAMBERT T. ERICSON,! TOLEDO, OHIO 


HE use of creosoted wood blocks for factory floors has been 
so extensive during the past few years that it is hardly neces- 
sary to go into details in regard to the advantages of this type of 
flooring. Most engineers and architects have come in contact 
with this material at first hand, so that this paper will be con- 


1 Chief Engineer, The Jennison-Wright Company. 
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fined to a discussion of (1) the material used; (2) the problems 


encountered; and (3) the field covered. 

Southern vellow pine has been employed almost entirely for this 
work, except on the West Coast, where Douglas fir and tamarack 
are used. Long-leaf pine is usually specified, but short-leaf pine is 
also adaptable for the work. The lumber should be thoroughly 
air-seasoned before being cut into blocks, and then should be given 
a preservative treatment with coal-tar creosote oil to preserve the 
wood from decay. Hard woods, such as gum, beech, and maple, 
can be used, but they are not favored on account of the difficulty 
in properly seasoning the lumber and the tendency of the blocks to 
warp and check after they are cut. The coniferous woods are mor 
homogeneous in grain and texture and are consequently more 
adaptable. Soft wood compacts under service and consequently 
it is Just as serviceable as hard wood, and has the adv tinitage ol 
not becoming slippery under traffic 

It should be understood in the beginning that factory flooring 
with creosoted wood blocks cannot be grouped under one general 
The conditions under which the floor 
is to be used must first be studied and the specifications made to 


heading and specification 


suit Creosoted wood blocks can be laid to meet practi lly all 
analyzed 
The real reason for most of the trouble encountered with this type 


factory conditions if the conditions are first properly 


of flooring is the fact that wood expands and contracts with various 
conditions of the atmosphere and the moisture content of the 
blocks. It is therefore necessary to lav the individual blocks in 
such a way as to allow for this change in volume, which in extreme 
cases may be as much as 5 per cent. The individual units in the 
floor must be bound tightly in place with a binder which will allow 
this expansion and contraction and which will exclude water from 
the underside of the floor. As long as the blocks are held tightly 
and firmly in place and a smooth surface is maintained the floor 
will wear almost indefinitely, but as soon as they become loose 
and the surface rough they will break up into sticks very quickly 


CONDITIONS TO BE MET IN A SUCCESSFUL INSTALLATION 


The three most essential requisites for success are: (1) thoroughly 
air-seasoned lumber; (2) a smooth, solid foundation base; and (3 
a waterproof and elastic binder to hold the units in place. In 
the majority of cases factory floors are dry most of the time; 
consequently, the lumber should be thoroughly seasoned, in order 
to keep the shrinkage to the minimum 
semi-dry lumber will shrink in volume to such an extent that they 
If it is possible 
it is advisable to use a concrete base for the installation of these 


Blocks cut from green or 


will often have to be taken up and relaid to do so, 
floors. The base should be strong ¢ nough to carry the entire load 
and should be finished smooth and level so that it will not be neces- 
sary to use a cushion between the concrete and the blocks in ordet 
to secure a level floor and uniform bearing for the individual units. 

Wherever a cushion is necessary between the concrete and the 
blocks, it is advisable either to use a mixture of portland cement 
and sand or a bituminous mastic. The latter is preferable in a 
great many cases on account of being both waterproof and elastic 
It is standard practice today to lay the blocks d rectly upon a 
smoothly finished conerete without any cushion whatever. It is 
also customary to give the base a thin, even coat.ng of coal-tar 
pitch before installing the blocks, so that the underside of the 
blocks may be thoroughly sealed and made waterproof. 

The elimination of cushions and the use of a successful water- 
proof binder in the joints of the blocks, thereby eliminating the 
possibility of shifting of the base and a loosening of the units, has 
permitted a reduction in the depth of the blocks used. Factory 
floors are now being very successfully installed throughout entire 
manufacturing plants with blocks as shallow as 2 in. in depth. 

Successful installations may be made on timber and _ plank 
foundations in mill-type buildings, but care must be taken to see 
that the timber in the foundation is sound and that the blocks are 
afforded a firm and even footing. A bituminous-mastic cushion 
between the planks and the blocks is now being extensively used 
and is proving very successful. 


Tue Uses or Woop-BLock FLOORING 


Creosoted wood-block floors are being installed in machine shops, 
forge shops, foundry molding and core rooms, casting cleaning and 
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Figs. 18-23) From Forest ro Finisuep Propuct—ConvertTiInG THE Logs INTO LUMBER 
Fig. 18—Dumping fir logs at large plant at Snoqualmie Falls, Wash. Skeleton log cars in foreground from which logs are unloaded by a specia [ 

rane Fig. 19 4 characteristic band mill and large log Band-saw wheels 11 ft. in diameter, band saw 14 tn. wid tooth speed about 10,000 ft. per min " in 
itting rate approximately 800 sq. ft. of wood section per min 4 250-300-hp. motor is used for drive Fig O—Steam-actuated cross-chains for routing material through 
mill. electrically controlled from a single station Operator makes necessary changes by pressing buttons Fig. 21 Edger machine for trimming lumber to width of stand 
ird-size plank Adjustable saws are driven by electric motor Motors as large as 400 hp. are used in this capacity, though average size is 100 to 150 hp Fi le 

e trimmer with pneumatic control cylinders and swing saws Any one (or mor of the saws may be lowered into the cutting position by the compressed-air control to 
ut a board of required length These trimmer saws are usually on 2-ft. centers; the lumber is fed into the machine on the carrier chains shown Fig $+— Wood con 


tion, Converting bark slabs into lath The first machine or set of saws rips the slab into narrow strips, from which the laths are cut in a second machin 
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Figs. 24-27 From Forest to FinisHep Propucr—AT THE PLANING MILL AND IN STORAGE FOR SHIPMENT 


Fig. 24—Handling lumber at the planing mill on the rough or entrance side. The lumber is brought in in packages by means of a special crane and set upon power 
driven rollers which feed directly into the surfacing machine. The monorail system carrying overhead crane and other devices perform this function. Fig. 25——-The me- 
chanical lumber piler known as the “‘Iron Swede”’ permits higher piles than possible by hand work. ‘The machine is most conveniently electrically driven; some gas-engine - 
applications exist Fig. 26—Motor truck, used for mill shipment, being loaded by means of an overhead bridge crane at the sawmill plant Fig. 27—Softwood piles, 
the lumber being stored for natural drying; served by industrial railroad with storage-battery locomotive. 
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chipping rooms, warehouses, leather and paper mills, automobile 
assembly plants, garages, loading platforms, etc. The conditions 
in the above work vary from extremely dry to a saturated moisture 
state. They also vary from low to high temperatures, and in some 
cases the blocks are submitted to the action of molten metal. The 
extreme variation in the demands covered by the above list of 
industries gives a fair idea why it is necessary to study the individual 
job at hand and draw a specification to meet the particular work 

For ordinary factory purposes the proper treatment for the 
blocks is 6 lb. of creosote oil per cubic foot of timber. This is in- 
jected by the Rueping process and is sufficient to preserve them 
from decay. When they are to be subjected to considerable 
moisture or to the weather, they should be treated with 12 lb. of 
oil per cubic foot of timber by a combination of the empty- and 
full-cell processes, This extra amount of oil insures better water- 
proofing of the blocks. 

Floors which are to be subjected to considerable moisture, or to 
weather conditions, should be laid with ample provision for ex- 
pansion. It is good practice to provide ample space between the 
individual units to take care of this expansion. These joints 
should be flushed full of a waterproof, elastic binder, which should 
preferably be coal-tar pitch of a consistency which will not soften 
up under atmospheric or room temperatures. Coal-tar pitch has 
proven the most successful binder and filler for creosoted wood 
blocks, as it is a derivative of the same base as creosote oil, and thus 
readily unites with the oil in the blocks. 


ELECTRICALLY DRIVEN SAW MILLS 
By ALLAN E. HALL,! MILWAUKEE, WIS. 


"HE complete modern plant for the manufacture of lumber in- 

cludes everything required to transform the growing tree 
into finished lumber ready for the builder; and this plant naturally 
divides into forest equipment and mill equipment. The forest 
equipment, which includes logging machinery and railroad and 
water transportation of the logs to the mill, is not considered in the 
present paper. 

The capacity of a sawmill is regularly given in thousands of 
feet board measure per day of 10 hours. The power required for 
sawmill alone varies from 4'/, to 8 hp. per 1000 ft. of lumber per 
day; e.g., a sawmill of 100,000 ft. daily capacity will require from 
150 to 800 hp. The lower figure is for mills cutting small and 
medium pine logs; the higher figure for Pacific Coast mills working 
the heaviest timber, or mills sawing hardwood. The planing mill 
will require from 2 to 3'/2 hp. per 1000 ft. on the same basis. The 
total power for milling is therefore irom 6'/2 to 11'/2, hp. per L000 
ft. board measure of lumber sawed per 10 hours. 

Two things should be kept in mind in estimating and comparing 
power used in different sawmills: First, two sawmills rated at 
100,000 ft. board measure per day each may deliver this 100,000 
ft. in very different forms. The first may be a “board mill’ and 
the entire day’s cut may be 1-in. boards. The second may be a 
‘timber mill” making 50 to 60 per cent of the logs it handles into 
timbers or large dimension pieces. It is obvious that one 12-in. by 
12-in. by 16-ft. timber will add just as many board feet to the day's 
tally as 12 boards 1 in. by 12 in. by 16 ft., but the latter will have 
consumed much more power. Second, it consumes more power to 
saw hard, dense wood than to saw soft, light wood. Some mills 
work hardwood or softwood exclusively; others must cut various 
kinds just as they come, owing to the timber supply being of mixed 
varieties. 


CONDITIONS OF THE PROBLEM 


In deciding whether to drive a sawmill by lineshaft or motors, 
the first consideration is the probable life of the plant. Unlike 
most manufacturing plants, the sawmill must nearly always be 
built close to the supply of raw material; for it is not commercially 
possible to transport sawlogs far from where they grow, except in 
the case of valuable timber like mahogany and other tropical hard- 
woods. When the supply of accessible timber is sawed, the plant 
must be abandoned or moved with a very small salvage value. 
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Sawmills which have a timber supply in sight to saw for twenty 
years or more form a small percentage of the total number. The 
first cost must therefore be kept down to a figure which can be 
wiped out from the profits in a few years—fifteen, ten, or even eight 
years—without making too great an annual charge 

The size of the sawmill plant is important. It is found that for 
very small mills the first cost of the electric power plant and motor 
is greater than for a steam plant and belted drive. For medium 
size sawmills the first cost does not differ greatly when everything 
is considered; and for large plants the first cost may be less for a 
motor-driven than for a shaft-driven mill. 

Accessory or by-product equipment will affect the choice be- 
tween the two kinds of power transmission. As previou ey 
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plained, the planing mill is considered as a part of the complete 
installation; but beyond this every intelligent lumberman is con- 
stantly trying to make the waste wood from his sawmill into useful 
products. As an example, a large mill recently built for the manu- 
facture of yellow-pine lumber makes from waste wood (a) kiln 
sticks for spacing lumber in the dry-kiln stacks, (6) lath, (¢) rosin 
barrel staves, (d) shingles, (e) box boards and cleats, (f) short 
stove wood, (g) molding strips and (A) ground chips for fuel. More- 
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AND TRIMMER 

over sawmills are built today for producing small wood specialties 
primarily from the log, the output of lumber in the form of boards 
or other building material being small and incidental. One large 
plant for instance has recently been built for making oval wood 
dishes, butter boats and clothes pins. A small sawmill followed 
by such a remanufacturing plant is usually motor-driven, while the 
sawmill alone might not justify the investment; for the small 
specialty machines can be driven electrically with convenience and 
economy. 

A unique condition of sawmill operation is that fuel costs noth- 
ing. The waste wood from the mill contains 8500 to 9150 B.t.u 
per lb. when dry, the larger values coming from highly resinous 
wood, although as it falls from the saw it contains from 40 per cent 
to 50 per cent of moisture, or even more. Generally the mill 
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produces more waste wood than can be used for fuel or otherwise, 
and this surplus must be sent out in a long conveyor trough and 
burned in a pit or in a closed iron “burner.” Decreased fuel con- 
sumption by saving power-transmission losses is therefore of no 
interest tothe lumberman. The argument has even been made that 
decreased fuel consumption under the boilers is poor economy, 
heeause the saved wood must be conveyed a longer distance to the 
“burner” than to the boiler room, thus using more engine power, 

In sawmills, as in other industries, motors give the advantage 
of unit driving, and the whole mill is not dependent on one line 
shaft or main belt. But it is to be noted that in the sawmill proper 
this advantage is not so great as in most other manufacturing 
plants. In a machine shop or other factory where one machine 
or small group of machines is making a finished product independ- 
ently of all others, a stoppage of one machine or group will not 
affect the others. In a single band mill every piece of lumber from 
the log passes through all the machines serially, and a stoppage of 
one machine in the chain will soon shut down the mill. In a saw- 
mill with two log-cutting saws there will be two streams of lumber, 
ind failure of one machine will generally only affect one side. After 
the lumber passes the trimmer and reaches remanufacturing and 
by-product machines, the full advantage of unit driving is gained, 
for here one machine does not depend on another. With the fore- 
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going conditions in mind, a comparison may be made, first as to 
plant details and cost, and second as to operating expense. 


COMPARISON OF PLANT DeTaAILs AND Cost 


Sawmill boilers are either ordinary horizontal tubular or of water- 
tube types. When burning sawdust a large furnace is required, 
which is generally of Dutch-oven design. <A fuel-storage house is 
huilt close to the boilers, with the fuel conveyors arranged either to 
discharge sawdust from the mill direct to the furnaces or to carry 
it on to the storage house and return it when needed. When the 
belted mill and non-condensing Corliss engine are replaced by the 
condensing steam turbine and motor-driven mill the steam con- 
sumption of the prime movers will be cut about one-half, which 
allows a reduction of boiler capacity to be considered in comparing 
the cost of the entire plant. The boiler capacity needed for various 
auxiliary steam cylinders used in the mill will of course remain the 
same as before. 

The belted sawmill, except in plants too small to be of practical 
interest, is generally driven by a simple non-condensing Corliss 
engine. It has not been found worth while to install compound 
or condensing engines when fuel was valueless, simply for the re- 
duction in boiler plant. When motor driving of a proposed plant 
is in contemplation, the prime mover may be a simple or compound, 
condensing or non-condensing steam engine direct-connected to 
the generator, or else a steam turbo-generator. Fuel cost of course 
makes the gas or oil engine out of the question and plant cost 
eliminates hydroelectric power except in rare cases. 

It has been said in an earlier paragraph that the standard saw- 
mill plant includes a planing mill. This should be placed 200 ft. 
or more from the nearest roofed point of the sawmill proper (to 
meet insurance rules), which means 300 to 600 ft. from the main 
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power house. Motor driving of new planing mills, except when very 
small, has become almost universal, so that this is generally assumed 
at the start. If we belt-drive the sawmill we must then have one 
prime mover for it and a steam-electrie plant for the planing mill 
It is obvious that there should be only one boiler plant and one 
engine room, containing both prime movers. But if the sawmill 
as well as planing mill is electrically driven, the two prime movers 
may be combined into one large enough to drive both mills, which 
is economical in first cost and is often done. 

For the same reasons which have brought it into favor in other 
industries, the condensing steam turbo-generator has become al 
most universal in motor-driven sawmills; and compound condensing 
engines are not now running in any mill with which the writer is 
acquainted. When deciding on the method of power transmission 
the choice for large mills is commonly made between (a) a saw- 
mill belted from a simple Corliss engine and a planing mill motor 
driven by a steam turbo-generator; and (6) both mills motor- 
driven by a turbo-generator. The comparison of costs which 
follows is on this basis for the larger mill, though for the smaller 
one both mills are belted from engines. 

In a shaft-driven mill the weight and cost of the lineshaft and 
various countershafts are considerable The power-recelving 
section of the lineshaft is about four inches in diameter in a sing 
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band mill, and 8 in. to 10 in. in diameter in the largest mills, and 
the shaft may be 300 ft. long. In large mills ecountershafts will be 
required for the log ‘jack, log cut-off saw, log canter, band mill, 
gang mill, resaws, edgers (this requires a right-angle drive, usually 
through mortise gears), slasher, trimmer, hog, lumber sorter, timber 
trim saw, and lath mill. When the individual motor drive is 
installed all these shafts with their attachments are not required, 
and the difference in the total of sawmill machinery is almost 
entirely in these omissions. All the cutting machines, conveyors, 
and transfer and roll drives will be little changed. The amount 
of this saving is given below in three cases, the figures covering all 
sawmill machinery proper, installed, but no power-house equip 


ment. 
MeEcHANICAL Drivt ELectricaL Drive 
Weight, Lb Price Weight, Lb Price 
Mill No. 1 1445 206 $112,345 102,749 $104,410 
Mill No. 2 701.500 173.5 O 620 000 153.698 
Mill No. 3 763 ,150 189 O79 674.150 166.789 


Sawmill and woodworking machines are almost always driven at 
constant speed, in one direction, and (except band mills, band 
resaws, and a few other cases) can be started at light load; so the 
squirrel-cage induction motor is generally applicable. The direct- 
current open motor is of course objectionable on account of fire 
risk from sparking commutators. For driving band mills, heavy 
band resaws, and in other places where large starting torque is 
necessary, the wound-rotor motor with starting resistance is used 


The current (60-cycle, 3-phase) is commonly generated and used at 
either 480 or 600 volts, avoiding the use of transformers except for 
lighting. As all the motors will be probably set within 600 to SOO 
ft. of the power plant, the saving in wiring does not justify high 
generator voltage and transformers. 
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PROCESSES AND EQUIPMENT USED 
IN WOOD PRESERVATION 


By E. 8. PARK,! PITTSBURGH, PA., anp J. M. WEBER,! 
ORRVILLE, OHIO 


ROCESSES for the use of a preservative agent in the treat- 
ment of timber to prevent its decay or its destruction through 
the boring of insects may be classified into three groups: (1) 
Surface application: coating the timber with preservative by means 


of brush or spray; (2) open-tank treatment: immersion of the 
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timber in preservative in open tanks; and (3) pressure treatments: 
immersion of the timber in closed tanks or cylinders with the ap- 
plication of pressure above atmospheric to force the preservative 
into the wood. It is only in the treatment of timber under pres- 
sure in a closed cylinder that the methods employed are interesting 
from an engineering standpoint, and this paper is accordingly 
devoted solely to such plants. 

The pressure process has as its prime object, first, the distribu- 
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closed retorts or treating cylinders built to withstand a pressure 
of 250 lb. per sq. in. and equipped with steam coils for heating the 


preservative. 

The most widely used preservatives and those generally recog- 
nized as the ost efficient are coal-tar creosote and zine chloride, 
the latter being applied in the form of a 2 to 4 per cent aqueous 
solution. In one process employed in the treatment of cross-ties a 
mixture of 80 per cent zine chloride solution and 20 per cent creo- 
sote is used. In treating with creosote the amount injected ranges 
, depending on the kind of timber, th 
and the proposed use of the treated timber. 


from 4 to 20 lb. per cu. ft 
process employed, 
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Layout or Entrre PLant 


When zine chloride is used the aim is to treat the wood to refus 
the strength of the solution being regulated to give a 


n absorption 
of approximately ! 


2 lb. of dry salt per cu. ft. of the wood treated 
PRESSURE TREATMENTS 


By ‘ssure treatments may be grouped into two classes 
) Full-cell process, the object of which is to fill the 
ti of the wood as completely as 


As follows 
intercellular 
possible with presery itive 
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tion of the preservative throughout the wood as uniformly as 
possible; and second, the securing of an absorption of a sufficient 
quantity of the preservative to insure the results desired. The 
essential feature of all pressure methods is the use of pressure to 
force the preservative into the wood. This is accomplished in 
several ways, the kind of wood, the use for which it is intended 
or the kind of preservative used, making it necessary or advanta- 
geous to vary the methods employed. The timber is treated in 





Pittsburgh Wood Preserving Company. 


and (2) empty-cell process, the object of which is to secure as 
thorough and deep a penetration as possible with the use of a 
minimum quantity of preservative. 

In the full-cell process the timber is placed in the retort, a 
vacuum is drawn, and, without breaking the vacuum, the retort is 
completely filled with the preservative fluid. The vacuum not 
only accelerates the entrance of the preservative into the retort 
but also makes it possible to force the preservative into the timber 
more quickly and with less pressure than is the case when the pre- 
servative must displace or compress the air in the wood. After the 
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retort is filled additional preservative is forced into the cylinder by 
means of pressure pumps, the pressure being gradually raised to 
and maintained at 125 to 180 lb. per sq. in. until the required 
amount of preservative has been forced into the wood. The pres- 
sure is then released, the preservative drawn from the cylinder, and 
as a rule, another vacuum is drawn, the object of this final vacuum 
being to remove the surplus preservative from the surface of the 
timbers and hasten the dripping of the preservative so that the 
timber can be removed from the cylinder as soon as possible. 

In the empty-cell process no preliminary vacuum is employed 
and to enter the wood the preservative must therefore displace 
and, to some extent, compress the air in the wood. Such is the 
treatment known as the Lowry process. In the more widely 
used Rueping process the entrance of the preservative into the 
wood is further retarded by subjecting the timber to an initial air 
pressure of from 50 to 75 lb. per sq. in., after which the preservative 
is foreed into the cylinder at a higher pressure. After the treating 
cylinder is filled the procedure in empty-cell processes is practically 
the same as in full-cell treatments except that the final vacuum is 
held longer. The results obtained, however, are quite different, 
as in the empty-cell treatments the release of the pressure and the 
removal of the preservative from the retort permits the expansion 
of the air compressed in the wood. The effect of the final vacuum 
is to cause further expansion and, to some extent, expulsion of the 
air in the wood and a corresponding expulsion of a portion of the 
preservative that was forced in during the pressure treatment 
The result is a thorough penetration with a minimum 
preservative 


amount of 
k;mpty-cell methods are used almost entirely with 
and in treating timbers which do not require the complete 
filling of the interstices of the wood. The cost of such a treatment 
is considerably less than by full-cell processes, as from 25 to 40 
per cent less preservative is required. 

In some 


creosote 


cases, particularly where the preservative used is a 
solution of zine chloride, or a mixture of zine chloride and creosote, 
and in the treatment of green or partially seasoned timbers with 
creosote, the timber is first subjected to treatment with live steam 
in the closed retort, followed by a drawing of the vacuum to remove 
the steam and vapors. This, to some extent, vaporizes the sap and 
moisture in the wood and facilitates the entrance of the preserva- 
tive 


TypicaL TREATING PLANT 


It will be seen that the essential equipment of a timber-treating 
plant includes a treating cylinder or retort and facilities for carry- 
ing on therein: the application of live steam to the timber, the com- 
pression of the air, the application of pressure to the preservative 
fluid and the drawing of a vacuum, or, more strictly, a partia 
vacuum. A typical treating plant is shown in Fig. 1. It is a 
single-cylinder plant with a treating capacity of from 400,000 to 
700,000 cross-ties per year, depending on the kind of wood treated 
ind the particular method used The plant occupies 36 acres of 

nd and is connected at both ends with the railroad on which it is 
located. Connections with city water mains provide water for 
plant operation and fire protection. 

The storage yard in which timber is seasoned before treatment 

nd which occupies most of the premises has a capacity of 600,000 
cross-ties. As the average seasoning period is less than one year 
the storage facilities make possible the seasoning of sufficient 
timber to operate the treating plant to maximum capacity. The 
vard is graded to give thorough drainage and is covered with 6 in. 
of granulated slag to prevent the growth of weeds. 

Ties are unloaded direct from incoming railroad cars to storage 
piles. When ready for treatment they are loaded on to tram cars 
which are run into the treating cylinder. Switching cars about the 
plant and handling trams to and from the treating cylinder is done 
with a 22-ton fireless steam locomotive that is charged from time to 
time with steam from the main boiler plant. Its use entirely 
eliminates all locomotive fire hazard, which is an important ad- 
vantage, especially if creosote is used as preservative. All tracks 
are standard gage (4 ft. 8'/.in.). The use of standard-gage tracks 
throughout the plant not only simplifies its operation and makes 
possible the use of larger cylinders, thereby increasing the capacity 
of the plant, but it also reduces the investment in tracks and the 
cost of their maintenance. 


MECHANICAL 


ENGINEERING 


The track scales located in front of the cylinder building make it 
possible to weigh all material before and after treatment. This 
gives an accurate and positive record of the amount of preservative 
retained in the treated timber and furnishes a check on similar 
determinations made during the process of treatment. Track-scal 
readings cannot be used, however, when treating green or partially 
seasoned timber on account of the loss of sap and water during 
treatment. 

The tank equipment of the plant illustrated consists of two 
tanks for the storage of the preservative and smaller working tanks 
for the mixing, measuring and handling of the preservative during 
The storage tanks have a combined 
capacity of 200,000 gal. or sufficient to operate the plant for 45 
days when treating with creosote at the maximum rate. In treat- 
ing with Zine chloride le Ss storage capacity is required as the pre 
servative is received and stored in concentrated form, either as a 

All tanks are of steel and are 
equipped with heating coils arranged to use either exhaust or live 
steam. Such heating facilities are nece ssary in the working tanks 
as the preservative, when used, must be 
130 to 200 deg. fahr. In the tanks less use is made of 
heat but it must be available because of the congealing of ereosot 
at low temperatures. 


the treating operations. 


dry salt or a 50 per cent solution. 


at a temperature of trom 


storage 


The working tanks used to prepare the zine 
chloride treating solution are further equipped with steam jets 
through which live steam can be injected and the solution thereby 
thoroughly agitated and mixed and at the san 


ie time more q uckly 
heated. 


CYLINDER BUILDING 


The cylinder building houses the equipment used in the treat 


ing process proper and is shown in plan in Fig. 2. The treating 
cylinder is 7'/2 ft. in diameter and 86 ft. in | id is built t 
withstand a pressure of 250 lb. per sq. ir Its capacity is ten 
tram cars loaded with cross-ties or a total of from 450 to 640 ties 
per charge, depending on the size of the ties and whether they are 
hewn or sawn. The treating cylinder is open at one end only and 
is equipped with a heavy door made by riveting a dished-steel 
plate on to a cast-steel rim. The door swings on hinges and is 
equipped with heavy tee bolts which are fastened to and swing 
from the end of the cylinder and which drop into slotted holes in 


the rim of the door. 

>» After completion of the treatment the ties are moved on thi 
tram cars to a loading track where they are loaded into gondola 
cars with a locomotive crane. The crane is equipped with a large 
grapple which engages and lifts a trai ti 
At some treating plants the operation is performed by a 
gantry crane and at some of the older plants the ties are loaded from 
hand. 


n load of ties at one time. 


same 
Lith 


trams into cars by 


MACHINING RAILROAD CROSS-TIES 


By D. W. EDWARDS,' WASHINGTON, D. C 


(THE cost of railway-track maintenance has vastly increased 

in recent years and one of the largest single items of « xpenst 
involved in this work is the cost of cross-ties. Not only is their cost 
increasing with the diminishing supply of the most suitable timbei 
and the growing scarcity of labor, but their life when unprotected 
grows shorter because of the greater destructive effects of heavier 
wheel loads and more frequent trains. Also the labor cost of 
renewing ties, exclusive of the value of the ties themselves, has 
advanced. 

There are two causes of tie deterioration, decay and mechanical 
wear, and there is no economy in increasing the resistance to on 
without also increasing the resistance to the other. In some 
localities decay proceeds more rapidly than mechanical wear, and 
in arid sections ties wear out before they decay, but as an average 
the two destructive agents may be considered of practically equal 
importance. 

It is evident that efficacy of treatment can be realized by doing 
all cutting before the treatment takes place so that the chemical 
may present an unbroken barrier to the attacks of decay spores. 





1 Greenlee Bros. & Co. 
















































Loo MECHANICAL 


The majority of all ties are so winding or crooked that they should 
be adzed to secure proper bearings for the rails, but to do this after 
treatment is folly as it nullifies the effect of the treatment at the 
points where it is most needed, around the rail fastenings. 

Trimming off the ends of ties by means of cut-off saws exposes 
internal decay which is not otherwise apparent because of the 
weather-hardening of the ends. A considerable percentage ol 
ties are so decayed internally as to be of little value, and these may 
be thrown out before the cost of treatment has been expended upon 
them This raises the average grade of the ties put in track and 
gives more uniform service. Trimming also increases the ab 
sorption ol the chemical by the removal of the retractory Case- 
hardened end surfaces. 











Fig. 1 Tir-SawinG orn TRIMMING MACcCHIN? 


Briefly, ties are adzed to assure pertect rail-plate bearing: bored 
to permit chemical penetration, provide correct gage and_ perfect 
spike support; and trimmed for appearance and inspection. That 
the trimming operation is of the utmost importance and worthy 
of the most serious consideration cannot be too greatly emphasized 

STATIONARY INSTALLATIONS 

For the complete four-unit type of trim saw, adzer, borer and 
brander, and with in and out_tramear tracks, skidways and con- 
veyors, a building is required 66 ft. 6 in. long by 36 ft. 6 in. wide 
The incoming tram track is 2 ft. higher than the outgoing on 
This provides the desired elevation for unloading and reloading 
the trams in the mill and gives a down-grade pitch to the track for 
moving the empty tram cars around the mill by hand. 

Trains of loaded tram cars en route to the treating evlinders aré 
switched up the 1! per cent up-grade ingoing mill track. At the 
mill the track starts on a 1'/2 per cent downward slope, passes 
through the mill on a return bend at the rear side and back to con- 
nect with the main line. Loaded trams are cut off the train and 
pushed on the down grade into the mill. When empty they are 
moved around the return bend to the delivery side. 

Ties enter the mill in tram cars that stop in front of the skid- 
ways. A tram-car dumping rig removes the load of ties from the 
car and deposits it on the skidways. This consists of an overhead 
winch, driven by power, whose double capstans wind up chains 
securely anchored at their lower ends to heavy cast-iron abutments 
over which the ties are rolled by the tightening action of the chains. 
As the winch unwinds the chains lower and rest in slots in the floor, 
permitting the tram car to pass on. 

The bales are removed from the tram cars just before the loads 
enter the front side of the mill. As the trams are unloaded they 
are moved around the circular track to the delivery end of the 
mill. Here they are reloaded and moved out to the front side of the 
mill where the bales are again applied. 

The ties are halted in their fall down the skidways by railroad 
rails suspended from overhead. Two men, one either side of the 
skids, place the ties face downward in the correct endwise position 
on the machine’s in-feed conveyors. The passage of the ties from 
this point through the machine is automatic and the trimming, 
adzing, boring and branding and delivery to the out-feed conveyors 
are accomplished mechanically. From the out-feed conveyors the 
ties drop into the outgoing tram car and are properly laid in place 
by two laborers. A loading form that outlines the bale circle 
assists the men in finishing off the load so the bales will fit in place 
when the loaded tram car leaves the mill. 
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Ties pass through the machines face downward and all operations 
are performed from below. Provision is made so the regular run 
of ties, large and small, straight and crooked, pass through as thes 
mav come and are automatically machined regardless of thei 
irregularity of size and form 


DeESCRIPTION OF MACHINES 


The double trim saw (Fig. 1) cuts about in. off each end of the 
ties. This removes the old hardened end wood, thus permitting 
bette penetration ol the chemical used for preservation, m ikes all 
ties of equal length, which makes for better and neater roadway 
presents true suriaces [ol the brand, and Prineipys Ilv diseloses the 
condition of the internal state of preservation 

















The design comprises a heavy cast-iron base upon which sare 
mounted housings that carry the saw arbors and feeding mecha 
nism. The housings are gibbed to the base and are movabli 
longitudinally upon it by means of large screws and a back geal 7 
hand wheel. Each carries an independently driven saw arbor 
The feed consists of two endless chains driven through speed- 


reducing gearing from the main countershaft 


The tie-boring machine (Fig. 2) is usually emploved in combin 


: ae 

















Fic. 3) Avuromatic Tit-ApziInc MAcHINt 


tion with the trim saw and adzer, but there are some cases, such as 
work on sawed ties, where boring alone may be deemed sufficient 
The feed is by means of a set of hinged and counterweighted dogs 
which are reciprocated by a cam and lever movement through 
worm and spur gearing. On the backward stroke the dogs pass 
under the ties, rise behind them and carry them ahead on the for- 
ward stroke. This intermittent feed gives time for the boring 
operation to take place upon the tie which is between the clamps 

A centering and clamping device holds the ties while the bits are 
boring, and automatically locates the holes so that the plate will 


rest correctly in the center of the available timber. This device 


consists of a pair of cam-operated spring-hinged centering and 
clamping jaws carried by the overhead supports and operated in 
unison with the bit-spindle feed. The centering jaws are assisted 
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in their clamping work by tour sets of graduated hold-downs that 


prevent the tie from raising Since the centering device operates 


on the exact center line of the rail, the boring is located in the center 


of the available timber 


The bit spindles are arral ged in two ere Ips ol two, three or tour 


spindles each with adjustment between the groups for gage, and 


between the spindles of each group for different widths of rail bases 


ind tie-plate punching. A_ tie-boring templet having hardened 


bushings for guiding the tie-boring bits correct boring 


he 
surfaces at the pr 


assures 


automatic adzing machine (Fig. 3 produces perfect: plane 


ints where the rails or tie plates will rest. The 


neavy ca 


st-iron bedplate carries two housings, one fixed and one 


djustable thereon. Each of the housings carries an independent 
irbor with a shear-cutting, expansion adzing head IL) in. in 
diameter and cutting up to 14 in. wide. The feed is by endles 
hains fitted with carrving dogs and driven by gears from. the 
ain haft \ self-adjusting equalizing device which ito- 
natically raises or lowers one or both of the ways upon which the 
ties travel over the cutting heads so functions that the depth of 
ut is divided equally between the two ends regardless of bends in 


the tie, instead of the low end being cut much deeper than the othe 


In-feed convevors deliver ties from the skidways to the machin 


proper. The trim saw is placed first in the train. Saws 30 in. to 
4) in. in diameter are used. The adzing machine receives the ties 
from the trim saw Phe boring-machine feed moves them at an 
ecelerated speed to the bits. There they pause, are centered 
lamped and bored, and passed on to the brander which is placed 
the rear of the borer. Out-feed conveyors pick up the ties at 
this point and deliver them to trams. These conveyors are fitted 
ith an accumulator which when thrown in causes ties to be re- 
tained by the convevor while the outgoing trams are exchanged 
his provides time for the operators to dispose of a loaded and 
ce an empty tram in position without stopping the machin 
ed; thus constant production is maintamed., A shavings-re 
oval system is provided. The machines are built with shaving 
hutes at each adzing head and group of bits, with flanges for cor 
ecting the piping leading to a shaving-exhaust fan. A cyclone 
st collector is used where shavings are delivered in the open 


installation is ady 
economical to take the 
to the Also where the 
a part of the year in one plant and can be con- 


Portable antageous when plant conditions 


I ties than to 


ike if more machine to the 
the 
quired only 
niently moved to another and thus be 


nuous operation throughout the year 


ties machine machine may be 


ring 


kept in practically con- 


Che car which forms the basis of the portable out fit must be 
long and of the greatest 
The 


heavy tractor-type internal-combustion engine 


steel underframe construction, 50 ft 
ssible width, 
nt is usually a 


within standard clearance limits power 
Vhen the trim saws are included in the equipment a six-cylinder 
gine developing 90 hp is employed When the saws are not 
luded a four-cylinder engine of 62 hp. is sufficient. Through 
uitable transmission with lever control the engine drives directly 
the tie machines or to the car axles giving a self-moving speed 
100 ft 
lo operate a tie-machining plant a crew of eight men is required 
sisting of the 


MIX to seven ties per minute are 


bout per min for traveling about the ti vard 


one foreman mechanic, his assistant, machine 


rator and five laborers 
1 2500 to 3000 
year 


run 


ties per day are machined, or about 500,000 


Discussion at Forest Products Session 


discussion with references to M1 
rks paper on Engineering in the Furniture Factories. Hi 
ted it was his belief that Mr. Park’s provisions for the handling 
hd transporting of material would be more applicable to the old- 
me system ol 


Medgar | Kettle opened the 


laying out a plant and that if his scheme were 
lowed the comparatively smail manufacturer would be obliged 
carry a rather heavy overhead. He also referred to the fire 
Ks Involved in such a system and gave as his opinion that it 
uld be more advisable to install a modern kiln. 

H. C. Dickinson spoke of the large economic loss due to fatalities 

mong workers. He stated that while a few states have passed 
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laws covering woodworking machines, there green tr 
them at the present time \ code is now being prepared | 
Workmen s Compensation Service Bureau. he tated | 
effort will be made to have it dopted bw the rious st 
there may i one uniformitv long these line Cock 
logging and wmill industries can be obtained upon appli 
to the Bureau of Standards, upon which the Bureau is ver 
to obtain criticism from practical men 

Marion Cattert woke the possibilities of applying 
mati | ry to the processe nvolved n ir! ( 

eture 1 thus reducing to rge extent tl 

eture Ver little had bee dor this direction 

hs Of on the pe bilities were ¢ nou 

The chair next ealled uy Mr. C. P. Wi vy, director 
Forest Products Laborator t Madison, W ke 

VO! the Laboratory bot! garded its effon g 
of conservatior the tural re ire nd of 1 1e t 
dustries Referring particular © the work tl lal 

ome t ssist the industri i new roblems, M \\ 
low discussed the questior <signing luv tre 

rious woods in us his questi he said pends u | 
e and character of the logs and u { consumer real 

cet and will insist upon securing the material by grad and 
lem of safe working stresses cannot be settled upor ar 
poke of the attention that is being given to the question « | 
rdizing the improved grades ¢ umber ar the work done o1 
tructural : The boxing and crating for the shipping 
goods for domestic and overs shipment ther probl re 
ce ge the tention of the Laborator id Mr. Wir ‘ nd 
tl \ rk |} = ried all the way Irom the packing ol! chine guns 
for shipment to China to the packing gl 1 « I val 
tors, and has i volved the question of the kine the ¢ Q 4 

pping, the selection of wood, and the tl ness r differs 

commodities. Due to faulty packing the losses from this caus 
1 int te mucl $100,000. 000 eA] Hy ed 
the work of the Laborato connection W | duct 
particul: rly their co6peration with the manufacturers of paper and 
pulp. One of the most important phases of their work, he id 
deals with the utilization of small material and there was considerable 
work being done toward the ce velop ent ol glues whicl would give 
oints not only as strong as the wood itself but also as permanent 


If this were done he believed it would have an important bearing 
upon the economics ol the woodworking industry 


He rman M 


rie the as en ployed in the Wor dw rKing 


von Schre nk spoke both of the extrem lv wasteful 


industry and of the great 


understanding and full application of engineering 


need for 
methods 

Mr. Hall's paper on Electrically Driven 3a 
questions dealing with the type and 
nts for the 


propel 
wmills, brought fort] 


number of size of motors 
Various machine - 


To these Mr 


ul iversally en 


emploved and the power 


requiremé 
in use with the many wood encountered 
Hall replied that induction motors were 

ployed and that for a saw not larger than 54 to 60 in., 3-hp 
i-hp This 
statement Was by Benjamin I 
quested that Mr 
as to the precise 


tvpes ol 
almost 
NeCESSATY somewhat indefinite 


motors would be 


commented upon Tillson, whe re- 
Hall supply, 
sizes which wer 
Shipley 
and moved that the questior 

electrically driven sawmills be referred to the Committee on Wood 
and that collect data cor 


requirements ot Various 


il possible more accurate intcerm 


; 


tion motor required for 


operating conditions Grant B also discussed th 


tion of motor sizes and ratings 


working for further study they should 


cerning powel machines for cutting the 
different types of woed, not only for large but also for sn all saw- 
mills. This motion was duly seconded, put to vote, and carried 
unanimously. 

In a written discussion submitted after the meeting, G. B 
Muldaur called particular attention to Mr. Winslow's remarks 
relative to the work done at the Forest Products Li 
the strength of wooden columns and the lack of definite data on the 
subject. Mr. Muldaur wrote that the Underwriters’ Laboratories 
ol New York had recently completed a most elaborate set of tests 


including wood, and that the results 


iboratory 


on columns of all classes, 
these tests were now being compiled in book form and would be 
ready for distribution in the near future 








Policies tor Future Power Development 


The Demand for Central-Station Electric Power and How That Demand May be Met Economi 
cally—Conservation of Natural Resources and Labor 


By COL. JOHN PRICE JACKSON,! PHILADELPHIA, PA. 


The primary purposes of this paper are (/) to present the problem 
created in this country by the present acute shortage of central-station 
electric power, and the large growth of demand for such power; and (2) 
to set forth the physical, public, and financial relationships that appear 
essential for relieving the present stress and meeting the continually en- 
larging demand with reasonable economy and conservation of natural 
The first purpose is dealt with in the first half of 
the paper, and includes a comparison with the situation in England. 
Treatment called for by the second purpose begins with the heading 
Natural Power Districts, and extends to the end of the paper. The 
latter is largely an exposition of the possibilities and advantages of unified 
power systems for supplying the power required by natural power districts. 


resources and labor. 


N a large industrial district with which the writer is familiar 
there is a large load ready and waiting to be connected with the 
central-station systems, and were there a wholly adequate and 

reliable supply of power at the disposal of the power companies in 
this territory, their present large aggregate load would be greatly 
increased. Expressed opinions of industrial and central-station 
men, as well as various statistics, justify the conclusion that an 
equally pressing situation exists in most or all of our important 
industrial centers. 

The shortage of central power is serious by reason of the fact 
that it interferes materially with the natural productive growth of 
our country and with the prosperity of its several communities. 
Another even more serious element relating to such power short- 
age is the fact that it continues the use of a large number of isolated 
steam and electrical plants, most of which are consuming from two 
to four times the amount of fuel which would be required were 
the power supplied from efficient central stations. Moreover, the 
lack of sufficiently adequate central power systems makes impos- 
sible the economic utilization of many water powers which would 
become available if they could pump their power in the form of 
electrical energy into great electrical distribution systems having 
heavy demands. 

To so develop the central power systems within a reasonably 
short time that they will meet the present deficiency, absorb the 
great amount of unconnected or isolated loads, care for the natural 
growth of demand, and utilize our fuels and water powers most 
advantageously, represents, in this country, a problem of gigantic 
dimensions which will require much wisdom to solve. 


Tue ENGLISH SITUATION 


An even more striking situation affects England, where an acute 
shortage of fuel and inadequate development of electrical power 
had placed her, by 1917, in a position in which she was unable 
to keep up with the increased industrial growth demanded for 
war purposes. In this regard the situation was somewhat anal- 
ogous to our own a year later, and is therefore of interest to us. 
The Board of Trade, a governmental body in England, appointed 
investigating committees of eminent engineers to study the situa- 
tion and recommend programs for overcoming the difficulty. 

As a result of these investigations it was found that enormous 
quantities of fuel were being ineffectively consumed by reason of 
the use of large numbers of comparatively small central stations, 
and by great numbers of isolated industrial plants.? The central 
stations also were unprepared to act in coéperation, and thus there 
were found in the area of greater London 70 concerns supplying 
electricity to the public with 70-odd generating stations, 50 types 
of systems, 10 different frequencies, and 24 different voltages. 

As a result of these findings a bill was introduced in Parliament, 





1 1414 S. Penn Square., Mem.Am.Soc.M.E. 

2 Report of Electric Power Supply Committee (Cd. 9062), published in 
April 1919. (English.) 

Abstract of a paper presented at the Power Section of the Annual Meet- 
ing, New York, December 7 to 10, 1920, of Tue American Society oF 
MECHANICAL ENGINEERS. All papers are subject to revision. 


which later became a law after modification of some of its com- 
pulsory elements. This law provides that there shall be a central 
body, known as the Electricity Commission, which is given wide 
powers relating to the national electric-power supply; that the 
British Isles shall be divided into large power districts in which 
electric-supply undertakings shall be ‘‘unified,” the districting to 
be approved by further action of Parliament; that power boards 
composed of representatives of the power interests and others, 
shall be constituted in each of these regions; and these boards 
shall have charge of the operation of all power plants and trans- 
mission lines in their respective territories, including isolated 
plants, as well as the development and promotion of plans for 
expansions. It further provides for the transfer of central plants 
and transmission lines to the boards under certain conditions and 
gives them large powers of enforcement. 


DIRECTION OF DEVELOPMENT IN ‘AMERICA 


Though the problem is much the same, the conditions in Eng- 
land differ in many ways from those in the United States, for here 
our commercial power companies have, of their own initiative, 
progressed far beyond those in England. In this country the 
growth of large, economical power systems is distinctly and ac- 
tively under way with but relatively little direct governmental 
supervision. Furthermore, while English municipal ownership of 
power utilities has been actively growing, in America the com- 
mercial power systems have been developing with enormous 
rapidity. Again, during the ten years ending with 1917, America 
increased her central-station output from 123,000 to 241,000 kw-hr. 
per year per employee, with similar reductions in the use of fuel 
and other supplies per kw-hr., while in England the codrdinate 
development has been relatively less satisfactory. 

However, though the United States is in a better position than 
England, the demand here is insistent for even more adequate 
and reliable power systems, for the purposes of reducing at least 
the rate of increase of depletion of our natural resources, and for 
better conservation of our labor. To meet this very proper de- 
mand requires concerted action. Much has already been done 
in concert by way of coéperation and unification, but the time has 
come when more concrete and highly crystallized codperative pol- 
icies can be successfully determined upon by privately owned com- 
panies. Only by proper policies of this kind can such extensive 
governmental interference as has occurred in England be obviated. 

As the United States is entering into the coming era of peace, 
indications are that it will face, in its foreign trade end and in its 
home market, a sharper competition than ever before from the 
other civilized nations of the world. Such competition is healthy 
and desirable, for it places us in a position where we must use 
every endeavor to produce along all lines with the greatest econ- 
omy. This involves continued development of power production 
in the way which will most rapidly increase its efficiency in regard 
to the use of natural resources and labor, and at the same time 
provide, as far as feasible, a fully adequate and reliable power 
supply for all those in need of it, particularly for industrial pur- 
poses, wherever they may be located. 


THE MAGNITUDE AND CHARACTER OF OUR POWER PROBLEM 


The United States Geological Survey has recently tabulated the 
use of fuel for power purposes in the United States, based on es- 
timates of 1919 power production and census figures.' It is es- 
timated that 333,000,000 tons of coal were utilized in producing 
energy during 1919. Steam railways produced about 37.5 billion 
horsepower-hours and used 148 million tons of coal, or about 8 lb. 
per hp-hr. This includes the fuel for heating and auxiliaries. Manu- 





1 Files of U. 8. Geological Survey, Power Division, Sixth Ave., New York 
City (Henry Flood, Jr., Executive Secretary, under date of Nov. 1, 1920). 
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facturies, not including mines and quarries, and not supplied by 
central stations, produced about 34.5 billion horsepower-hours 
by the use of 145 million tons of coal. This coal was utilized in 
numerous, mostly small, plants at a cost of about 8.4 lb. of coal 
per hp-hr. In obtaining this figure, fuel used for heating in the 
manufacturing plants was deducted, but water power was in- 
The fuel for 
the output of the steam apparatus alone was estimated to be about 
9.8 lb. of coal per hp-hr. In addition to the above, there was 
produced by central power stations and electric railways about 


cluded in the total horsepower-hour output. rat 


53. billion horsepower-hours using 40.5 million tons of coal at a 


cost 1.5 lb. of fuel per hp-hr. With water power deducted. this 
rises to 2.3 |b. for the steam plants alone. With our modern 
plants this figure is of course much less. 

The field for savings in fuel that could be made were the aggre- 
vate of the loads named above furnished from efficient central- 


station systems is evident from these figures. 
on? tod } | 


if ead tond 


A large part of the 
undoubtedly can and will be rapidly connected 
or central-station supply, connection of other blocks will prob- 
thly be delayed for economic or other reasons, and part is prob- 


ably not of a character for economical central supply. Loads of 
the character of the last two will therefore delay or prevent ob- 
taining the full savings in fuel which would be possible were our 


total industrial load supplied from economical central-station 
very great 
In addition to savings in fuel, very material savings in labor also 


tems, but nevertheless possible practical savings are 


in be made by the extended use of central power systems, 
The equipment, as given by the same reference, required to 
produce the energies named _ heretofore, 100 
million horsepower, including steam-railway locomotion, of which 
nearly 20 million are 


amounts. to about 
installed in central electric power stations 
and electric railways, and an approximately equal amount in manu- 
factories. Included in this grand total, about seven and three- 
quarters million horsepower are of water-power equipment. Some- 
thing less than a third of the central-station equipment is hydraulic, 
or about five and three-quarters million horsepower. Economic 
considerations will largely determine the rapidity with which this 
latter figure can be increased by further development of the avail- 
ible unused water powers of the country. 

Census figures show that from 1907 to 1917 the output of cen- 
tral stations grew from less than six billion kilowatt-hours to over 
25 billion, or more than doubled each five years. It should be 
noted, however, that electric railways are not included in these 
is in the former figures. During the same period the value of 
the central power properties increased from approximately one to 
three billion dollars and the annual gross income from about 1.75 
to 5.25 hundred million dollars.!. That this growth has been con- 
tinuing is borne out by an extensive investigation, made by the 
writer with Henry Flood, Jr., Frederick Darlington, and others, 
of a typical American power district where the central power busi- 
ness had just about doubled from 1915 to 1920. It was also found 
in the same district that there was every reason to predict another 
doubling of the business in the period from 1920 to 1925 and fur- 
ther substantial increases thereafter. Available information leads 
to the conclusion that conditions similar to those of this district 
prevail throughout much of this country. 

The above figures referring to the enormous expected central 
power demand, and other considerations, indicate that the follow- 
ng are among the most important activities to be undertaken in 
onnection with the power situation as it faces the country today 

(1) To so design the construction and direct the operation of 
entral power systems as to make possible the highest practical 
economy and conservation of natural resources and labor; and also 
to provide a fully adequate supply of power for all purposes. 

2) To so arrange by interconnection of transmission systems 
nd otherwise that the maximum amount of water power may be 
leveloped. The amount of water power utilized can and will 
creatly increase with the rapidly growing power demands, but in 
inany important industrial sections of the country, where water 
power is searce, it will require much qvisdom to cause the increase 
to become a greater percentage of the total power than now exists. 
Many watersheds having reasonably constant flow, however, but 


Ss 


' United States Census, Central Electric and Power Stations, ete., 1917 
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not accessible for connection normally with central power sys- 
tems, can possibly become of early value for developing the electro- 
chemical processes of the country, and incidentally in 


the consumption of fuel. 


reducing 


3) To place steam plants, as lar as possible , Close to coal mines 
or on waterways In order that energy may be transmitted much 
aS possible in the form of electric power rather than in the form 
of coal, with resultant reductions of freight charges and relief to 
railroad traffic 


(4) To supply practically all industries with power from c 


ntral 

power systems, which would result not only in an enormous coal 
saving, but also in a large saving in man power, maintenance sup- 
plies, and in transportation. 

5) To largely electrify the railways. This would make possible 

great reduction in the fuel used for transportation purposes and 
relieve the railroads from carrying large dead weight of coal 
freight for their own purposes, and also would make availablh 
the materially increased duty of railroad trackage and equipment 
which is possible by electrification 

6) To not only make the central stations adequate for all of 
the above purposes and the expected future growth, but fully 
reliable.' 

7) To conserve a larger proportion of the valuable chemical 
constituents in the coal; such products are now recovered from 
only a small percentage of the total coal mined. Closely related 


with this problem is the conservation of our oil and natural-gas 


supplies. A discussion of these problems is not directly within 
the sphere of this paper, but it is believed that the suggestions 
for power development contained herein are along lines to codér- 
dinate with their solution. The problems are acute, for our oil 


present rates of consumption our coal may last a few thousand 
years, if the present increase in the rate of demand continues, it 
will be exhausted in a very limited time. 

8) To work out programs which will enable the financing of 
our power systems to be handled with facility. By the census there 
were three billion dollars invested in 1917 in the central-station 
industry, not including electric railways. About double that is 
needed now or as soon as the equipment can be produced, Say, 
in 1922 or soon thereafter, and at least four times the 1917 capital 
will be required well before 1930 if reasonable progress is made. 

The indicated as necessary during the 
next few years for power development will in a large measure be 
spent even though no concerted effort be made to solve the power 
problem by a fully coérdinated plan. But without concerted ac- 
tion there would be no possibility of such excellent returns, either 
in the form of earnings for the public and security holders, or 
in conservation of natural resources and labor. 


large sums of money 


Were we advanced 
to a point of highly efficient central electrification of all power 
absorbers, with reasonable use of water power, the saving in fuel 
alone would amount to vast sums of money per year, with probable 
total savings of from two to three times as much if labor and ail 
economies were included. The following suggestions with regerd 
to power districts are intended to indicate the lines of a cones rted 
policy of unification which would encourage these savings and at 
the same time accelerate central power development the 
natural lines in which it is now advancing. 


along 


NatTurRAL Power Districts 


The trend of power development during the past few years, and 
the present tendency, is toward the enlargement and unification of 
the power systems in large natural power districts. The boundaries 
of a natural power district are largely determined by the considera- 
tions that the region should be sufficiently large and the load of 
a character to enable it to sustain and properly use generating 
plants of a size and character necessary to give high economy, 
and at the same time have a territory sufficiently compact that 
the exchange of power between the several parts can be carried 
on conveniently and effectively. Due regard must of course be 
paid to the location and character of natural power resources. 
The actual area of a district to fulfil these conditions may vary 








1 J. W. Lieb set forth emphatically the need of “‘absolute continuity of 
service’’ in the discussion of Electric Supply at the meeting of the Amer- 
ican Institute of Electrical Engineers in February, 1920. 
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widely; thus, the conditions of load, population, and natural re- 
sources demand a much larger territory for economical operation 
in California than is required by a district centering in New England. 

A unified central power system supplying the power requirements 
of a natural power district inherently tends toward highly eco- 
nomical service, because such a system makes it possible to reduce 
to a minimum the aggregate amount of fuel used in the power 
plants through the possibility of raising the use of factors of the 
most economical plants of the region and lowering others, to take 
advantage of load diversities in the several parts of the district, 
to maintain a minimum of reserve equipment, to place necessary 
new plants at the points most effective from the standpoint of 
natural resources and the load, to more fully utilize water powers, 
and to permit a higher degree of reliability. 

The selection of power sites for accessibility to coal mines, con- 
densing water, water power, ete., has already become difficult 
with the present large stations and power demands, and with the 
great expected growth of these demands this problem will become 
more difficult. 
in this regard. 


Unified action in a power district is of much value 


Those in charge of operations in a natural power district should 
design the unified system with the view to obtaining as far as prac- 
ticable the same efficiency of production and delivery of power to all 
uses or users of power over the whole district, as is now attained in 
the big centers of power supply, if reasonably satisfactory conserva- 
tion of our resources and the best welfare of our country and the 
It is evident that such ob- 
jects require full standardization of voltages, frequencies, systems, 
ete., throughout the district, or better, throughout the whole 
country. Such standardization mostly exists in the United States, 
but it has not reached perfection. 

At the present time the growth and unification of power dis- 
tricts is proceeding steadily, as may be noted by the situation in 
the New England States, the tying together of various companies 
and successful coéperation in western Pennsylvania and eastern 
Ohio, the getting together of a number of power companies in a 
group of the Southern States, in the unified control of the central- 
station systems of the Pacific Coast, ete. This kind of coéperative 
development was given a distinct and its Most important impetus 
forward, during the war, by the Power Division of the War In- 
dustries Board, headed by Frederick Darlington, which was faced 
with the problem of relieving an acute shortage of both power and 
fuel, and the development of additional power to meet the rapidly 
growing demands caused by war activities. Mr. Darlington, after 
having examined the subject, concluded that the wisest procedure 
was to take advantage of and promote the natural tendency to- 
ward unification and coéperation of power interests in natural 
power districts, and with that object in view, dealt with several 
sections of the country as distinct units, or districts, including 


power companies is to be obtained. 


those referred to above.! 

Experience during the war and various results found in peace 
times are sufficient to lead to the conclusion that both investment 
and operating costs will usually be so reduced by unification in 
properly limited districts as to make this kind of power supply 
attractive from the financial point of view. 


UniFIeED Power SysTEMS 


sy the term “unified power system”’ (or unification) as used 
heretofore in discussing natural power districts, is meant a sys- 
tem in which the several component parts or companies combine 
and interconnect to obtain the efficiency and service which would be 
rendered if the entire district were operated by a single power 
company. Further, the terms used and discussions of the power 
problem herein are to be understood as confined to the generation 
and trunk transmission of power only, and not to include the dis- 
tribution from the trunk-line load centers and its retail sale unless 
otherwise indicated. 

The purpose and scope of this paper do not warrant entering 
into a discussion of technical engineering features, but the trans- 
mission of the power in quite large unified systems is feasible 
with existing equipment; thus, in a certain natural power district, 
a practical transmission system with switching and substations 
1 Report on the Power Situation During the War made by General 
Charles Keller to the Secretary of War. 
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was recently laid out for a future growth to over a million and « 
half kilowatts. The technical work in laving out this system was 
largely done and was all approved by some of the best transmission 
engineers of the country. It is believed that projects which ex 
ceed this can be handled safely, though the difficulties to be met 
and the skill required for their solution should not be minimized 
The most simple method of handling a unified system, covering 
a natural power district, is by placing the entire generating and 
transmission apparatus in the hands of a single power company 
either by purchase, lease, or the equivalent; where this is the 
condition no comment is necessary as to methods of operation ot 
construction programs. Where it is not found advisable to arrange 
such a coalescing of the power’ companies the several systems of 
the several companies can be unified and operated as though 
they were under one ownership by the companies combining in 
the appointment of a power administrator, who is given full au- 
thority to direct the generation and delivery of power as he finds 
will result in the greatest economy to the entire district 
Where a power administrator is used, arrangements must 
be made under which 


ttlso 
an equitable distribution ot 
earnings among the several companies An example of a formal 
plan for accomplishing this is to have each integral company in 
the district compensated fully, with a 
facilities in the 
lines with their substations, ete 


there will be 


reasonable 
and trunk 
, Which it holds ready for 
In other words, all company expense such as interest, deprecia- 


profit, for its 


way of power stations transmission 


SECTV IC? 


with the addition of re- 
serves and profits, constitutes readiness-to-serve expense for which 


tion, amortization, taxes, and insurance, 


the power companies are compensated. In addition to this, each 
company having generating stations or trunk transmission lines 
will be compensated in full for every operating expense incurred 
for power generated or transmitted under orders of the power ad- 
ministrator. The companies then pay for the power which they 
take from the unified system load centers, for retail distribution 
and sale, at rates per kilowatt-hour which, when applied to the 
power generated in the district, pay the 
ready-to-serve and operating charges named above 


aggregate combined 
The price 
paid by a company for power purchased should, of course, have 


contained within it adjustments for load and power factors. The 
greatest difficulty entering into such a formal arrangement is the 
determination of the value of available facilities, but this need 


not prove an insurmountable obstacle. 

A necessary corollary in this example is that the several integral 
companies in the district join together in laving out programs of 
construction in order that, as the load grows and additional sta- 
tions and facilities are required, they may be developed in the 
way best to procure the highest economy for the district as a 
whole, and therefore, under the scheme dealt with, for each of the 
component parts. 

In such programs of construction or in any arrangement of unifi- 
eation involving more than one company, it may readily be found 
advisable that the companies join together in the 
development of a water power or the construction o' a large steam 
power plant, say, at 


component 


a coal mine, through the medium of a new 
company, or otherwise, rather than by settling the entire burden 
upon one of the component companies. A successful case of such 
joint action is to be found in the modern steam plant at Windsor, 
W. Va., on the Ohio River, built jointly by the West Penn Power 
Co. and the American Gas & Electrie Co. through the agency of a 
third company created and owned by them. 

father than have a single ownership, it may be found more 
advantageous in a natural power district to form a company which 
would make the interconnections, handle the interchange of power 
and settle the intercompany bills, as is done in Switzerland or at 
Windsor, or to work out other arrangements to meet the special 
conditions and needs. 

It should be noted that the two companies at Windsor operate 
largely in different states, while the several interconnected com- 
panies in the entire power district in which they are located cover 
parts of Pennsylvania, Ohio, and West Virginia. Little difficulty 


has been encountered by reason of the crossing of state lines. 

The idea of unification with a central power dispatcher, acting 
jointly for several companies in a district, is not a new one among 
engineers; as early as 1911 William B. Jackson, as the result of 
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careful study of certain districts, recommended it and set forth support for unification and other measures necessary to 1 
in some detail the financial, operating and installation advant iges situation 
and the possibility through it of reaching small communities not Special attention should be given to the development 
otherwise within the range of electrical supply Further, we have = whereby capital invested in power systems would be reasonal 
n example of a unified natural power distriet using a power ad- — assured by law as to stability and return, instead of being subject 
ninistrator, which has proven satisfactory to the power compan- — to a modified status with eve change of administration or publi 
les Within it and to its peopl This ts on the Pacifie Coast, where — service commission. O1 f our most capable and experience 
the several companies have worked excellently in coéperation — financiers and industt ts in emphasizing this. recent { 
nee 19S Public-utility commissio etions should be governed 
For a recent period of power shortage accentuated by low water hey should be bound to respect and re¢ , 
inification arrangements were renewed by a written agreement capital invested in publ | ti ( rding to plans def t f 
mor 7 power companies in Oregon and California, mace st out bv enacted laws. so that the security to investor 1] 
March before the State Railroad Commission, a part ob whiel electric power properts u pinant t ild I epende 
How on the personal attitude o1 ign trar bt 
We, the undersigned, hereby pledge that we will ob¢ Another man. also of } { ling f 
L carry into effect to the limit of our ability all rules ment that This j gover ‘ 
gulations, and orders of the Railroad Commission con- ther eems an inere ng disposit f t 
rning diminution of service or taking on of new busines guided by anv fixed or dete le ' it 
nal mnitere ge or delivery of power between the sever wide pow | hose deci r 
pune their agent and arranged to exercise ill powers, thus of right ' 
delegated, througt power! dministrator There seems to | ( eeds of thr Owe! 1) ! 
een no vital reason for having selected a public board as powe1 Various states with regard t 
istrator rather than any other person or body in whom the rly desirable so that the ot ' enable 
power companies and people have full confidence power interests re economi rought it the ingenuit 
It 1 itogether to bn expected that as unified svsten nm othe energy nd cap t\ thet “ 
natural power districts of the country develop, they also will find With regard to this ter ite! t Is We t 
it advantageous to make interconnection for emergency and — elassical example of the South Metropolit G ( nv « 
other service In some cases it may be found that switching London. which ts acting under a sliding-scale \ y stood 
rrangements for connecting up the ordinary transmission lines jp 1899. when the selling price of gas v is Od. me 
in contiguous districts will be sufficient. In other cases it may 1000 eu. ft.. the return on the capital invested the gas col 
be found that several unified districts can, to advantage, join to- — panies might be 10 per cent These figures have been modified 
gether in the ce velopment of a large water power, Say such as but the method ts still in fores When tl y panies were 
on the St. Lawrence and Niagara Rivers in connection with the ible to reduce the price of gas, throug non L operation, | 
New England and Middle States, and part of Ohio, and perhaps — penny thousand eubie feet. the retu ' vested 
the building of system ol plants in the coal regions of Penn- might be increased by » of 1 per nt resnse interest t} 
vivania and West Virginia, for supplying more easterly territories capital investment continued with each pent wering ries 
W. 8. Murray has suggested that some such arrangements may while raising of the price lowered per! ible dividend 
be desirable between the Atlantie Seaboard districts which he is | may be of interest to note that the returns on t eapital g 
present investigating as the representative of the United States inder this svtem are so distributed vive 2 cent to tl 
Ceo] orle ls ( It shi ild by idded here that the n vestion- or ent } empl vees to ‘ , ‘ \ some 
on being carried out by Mr. Murray and his staff, as a bureau sjmilar scheme is used by t] ; Gas ( { 
the United States Geologi Survey, is in response to a special — fy rhe arrangement s th tage of 1 ding ¢ 1 
t and appropriation of Congres He has been given wide sco) vice t { . ringing 7 to t 
study the present eonditions of power utilization i belt of munity In the ease of light ! t! 
rritory bordering the northeast Atlantic Seaboard with its enon tion of these methods ' mi tec { ; ( 
ous industri nd railroad activities and to work out plans for — pat, harged power. but t nsu 
ectrical supply which appear advantageous. He has surrounded = »yountable and the principle is well we considering 
unself with a group of strong advisers whose joint judgment wil he people of each power district should be brought int ( 
be generally accepted. The findings will doubtless give another relationship with the powet inanies | { listri 
mpetus to the use of central-station power and to unification securities to a maximum number of holders. If arrangements at 
PuBLIC RELATIONSHIPS made for payment 1 mall installments and the stability 
“oA eR returns of the securities of most of our power companies are mad 
mn GS See men gs Aapenser” elements which should be consid cnown, there should be no difficulty in obtaining their wide distribu 
red in bringing about the unification of a power district is that of tion. Indeed. it is doubtful if there are many building and loaa o1 
Effective joint publicity savings bank associations which can show such excellent return 
is can our best organized electric-light and 
financial support from 


with reasonable safety 
This, and obtaining 


roper relationship with the public. 
major part 


hould be inaugurated which would make clear to the people oO 
the district the value of unification, and the ways in which the pub- ‘ei 
powel 
large consumers, 
capital, but it will bring excellent returns in the 


of the necessary 


companies, 
not secure a 
nature of public 


may 


ic can serve to aid in bringing about such a condition of power 


support. 
FINANCIAL CONSIDERATIONS 


oro 


upply. 
The prosperity of every industrial community and of the nation 


vitally dependent upon success in properly meeting the present 
There is every rea- 
In order to procure the large amount of money necessary 


taining adequate and reliable power in the United States 
essential not only that the best plan be adopted from the engin- 
eering and business standpoints, but that it shall be one which is 

The 


nd expected power demands of the country. 
on, therefore, to believe that redoubled attention, on the part of 
the power companies, to the subject of public relations—particu- it is 


itly if activities of this sort are under the direction of joint au- 
will create an adequate popular 
acceptable to the publie and to public-service commissions 


plan must be one which will gain the definite approval of the latter, 


thorities for entire power districts 
' Advantages of Unified Electric Systems Covering Large Territories 
by William B. Jackson, Proce. A.I.E.E., vol. xxx, 1911, page 131. a, . ; 
teports of the Railroad Commission of California for July 1, 1917, and the securities offered by POWs CPR on obtaining neces- 
1, 1918, to June 30, 1920. — 
Mid- 1 Report on Profit Sharing and Labour Co-Partnership in the United 
(English. 


to June 30, 1918, and for July 
W. S. Murray et al, 
Kingdom, 1912. 


Economical Supply of Electric Power, by 


Vinter Convention of the A.I.E.E., February 1920 
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sary funds should, as said, not only have the approval of the com- 
missions, but be practically safeguarded as to earnings through 
stable action of the Government. The financial situation, under 
a properly designed unified plan for power districts with proper 
interdistrict connections, such as have been suggested, would bet- 
ter command the support of the public and protect their invest- 
ments than would be the case were the necessary facilities installed 
and operated by several independent companies; in other words, 
there is undoubtedly better opportunity for such safety of invest- 
ments and support by the public and the public-service commissions 
for a single well-worked-out plan covering a whole district, which 
would be clearly the right way of performing the work economically, 
than there would be for three or four different plans put on foot 
by several independent companies operating in one natural power 
district. 

Since the success of. the electrical power business in meeting in- 
dustrial needs depends upon securing the necessary capital, this 
feature with regard to financing may easily be a controlling factor 
in the results. The power companies are practically obligated by 
their franchises and other contracts to supply the facilities needed 
to provide an economical and sufficient supply of electrical power. 
If they should not do this through failure to make the necessary 
financial arrangements, or for any other reason, the results which 
would naturally follow would be most unfortunate, and would 
probably lead to undesirable and in the end nationally injurious 
curtailment by the Government of the advantages of the strong 
personal initiative and incentive which now exist in the power in- 
dustry of this country. 


Discussion 


Following the presentation of Colonel Jackson’s paper at the 
Power Session of the Annual Meeting of The American Society of 
Mechanical Engineers, there was general discussion, the substance 
of which is presented below: 

T. Kennard Thompson, who was the first to discuss Colonel 
Jackson’s paper, stated that, as everyone knew, the greatest 
source of power in this country, and probably the most unified 
source of power in the world, was the Niagara River, and that by 
placing a dam four miles below the Falls nearly 200,000 hp. could 
be developed at a cost of not more than five dollars per horsepower. 
He exhibited some slides showing the site of this proposed dam 
and stated that power could be transmitted at 60,000 volts with 
a loss of only 10 per cent. According to W.S. Murray, he said, this 
voltage could be raised to 220,000 so as to transmit the power at least 
500 miles, which would then take in both the Lake Superior 
and Quebec districts. It would thus reach 19 states of the Union 
and two provinces of Ontario, or 60 per cent of the entire popula- 
tion of the United States and 80 per cent of the entire population 
of Canada. Mr. Thompson also stated that it would be possible 
to develop other plants on the St. Lawrence and to obtain several 
millions of horsepower. If this were done, he said, Montreal 
would be one of the greatest seaports in the world. 

E. H. De Lany suggested the founding of a Federal Bureau of 
Engineering and Research. “I think,” he said, “that every tech- 
nical bureau that has ever been inaugurated by the Federal Gov- 
ernment has proved itself worthy, and has the support of the 
people.” He urged the creation of the Federal Bureau on the 
grounds that no private corporation or society could afford to ad- 
vance the funds necessary for experimental purposes and that such 
a Bureau could do a great deal more than either corporations or 
societies in the way of securing the legislation necessary to carry 
on its work. 

John W. Lieb, in referring to Colonel Jackson’s statements of the 
conditions in London where there are a number of plants with 
various frequencies and voltages, said that we face no such diffi- 
culties in this country because the systems in our great cities are 
fairly thoroughly consolidated. He called attention to the fact 
that the British Commission assumes control, not merely of “link- 
ing in,”’ as the general term is there, but also assumes to say what 
type of installation an industry should use and also whether the 
industry ought to be allowed to instal such a plant or whether it 
should be made a part of a system which already exists. Further- 
more, they assume the right to say what shall be the voltage and 
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frequency in order that the proposed plant may form a part of 
the future prospective original system. Referring to capital ex- 
penditures and the availability of capital, Mr. Lieb said: “What 
the public wants is service, and the American public is willing to 
pay a reasonable and proper price for that service. But to ob- 
tain it, it must be possible to have adequate rates under proper 
supervision and regulation.” Mr. Lieb also stressed the impor- 
tance of the reliability of service, saying that it is absolutely essen- 
tial in our great metropolitan centers to have absolutely reliable 
service, and that from an engineering standpoint a complete 
reliance on a transmission line alone, without an adequate steam 
stand-by, was not a safe and proper thing. The usual method of 
tying in and linking up of systems was also commented upon by 
Mr. Lieb. He urged the carrying of a joint reserve instead of each 
power company carrying its own reserve and meeting the capital 
charges thereon. ‘There is an important economic advantage,”’ 
he said, “in having a joint reserve that is common to all.”’ As to 
the tying in of systems, Mr. Lieb stated that what was necessary 
was not merely to have two original systems and then incorporat 
them by tying them together at the ends, but that the tie line should 
be of large capacity and should connect the systems at important 
generating points so that the load could be shifted back and fort! 
at the points where it was needed. Mr. Lieb also referred to the 
work being done by the Superpower Survey and stated that if 
we wished as a nation to be leaders in industry we must go ahead 
with such comprehensive plans, which are essential to our eco 
nomic national life. 

Walter N. Polakov urged that the coal supply be conserved by 
utilizing distillation processes for the recovery of products now 
lost. We should put our coal, he said, through a low-temperature 
distillation process and thus obtain not only a smokeless, dust- 
less, and odorless coal, but also certain gases valuable for domesti: 
purposes and a residue valuable for fertilizers. Benzol, which can 
be used as a substitute for gasoline, as well as coal tar could als 
be obtained. 

Harold L. Doolittle spoke of the systems now employed in Cali- 

fornia for the interchange of power. The scheme functions through 
the Railroad Commission and practically all of the companies in 
the state have agreed that future transmission lines shall be so 
constructed that ultimately a 220,000-volt bus line will run from 
one end of the state to the other and that in this way it will be 
possible to take advantage of any diversity in the load. Experi- 
ments have already been made on the line, he said, and there is 
no question as to the practicability of the scheme. In regard to 
economy of operation, he pointed out that there should be some 
method adopted which would reward public-service corporations 
for increased efficiency. To accomplish this in California, he said, 
the Southern California Edison Company had placed before th« 
tailroad Commission the proposition of establishing some stand- 
ard of operation, so that if any saving were made the corporation 
would be allowed to put that money in a fund. In other words, 
create a surplus, so that at the end of the year rebates could be 
made, 50 per cent to the consumer, 25 per cent to the stockholders 
in the company and 25 per cent to the employees. Mr. Doolittle 
stated that this proposition, however, had not as yet been acted 
upon. 

W. 8. Murray referred to the waste of power through the use ot 
isolated plants and also by the railroads, and stated that the whole 
object and incentive of the Superpower Survey is to see that this 
may be corrected. Regarding the development of our water- 
power, he said that the waterpower available in the superpower 
zone represents but a possible 15 per cent of the whole, and that 
therefore we must confine ourselves to a most careful considera- 
tion of the highest economic development of steam power. Mr. 
Murray also contributed a written discussion of Colonel Jackson’s 
paper, extracts from which follow: 

In connection with the railroads, the fuel consumption by steam engines 
against electric engines, respectively, in the passenger, freight, and switch- 
ing service, has been shown to be 2, 2!/2, and 3 to 1, and this with a thermal 
efficiency of the central stations driving them not greater than 8 per cent. 
Today the efficiency can be made to be 18 per cent, and this means that 
those ratios will be in excess of 4, 5, and 6 to 1. The best steam freight 
locomotive when burning 5 tons throws 3 tons away. 

Mr. Henry Flood, Engineer-Secretary for the Superpower Survey, has 
placed in my hands a collaborated statement which shows that had the 
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uperpower system been in service as of 1920, there would have been saved 
(0,000,000 tons of coal per annum. In 1925, based upon the growth of 
power on a conservative basis, these savings grow to 33,000,000 tons of 
coal, and as of 1930 the conservation that can be effected is estimated at 
59,000,000 tons per annum. 

These preliminary estimates of the savings possible through the cen- 
tralization of power supply do not consider the complete electrification of 
the railroads in the district, nor the complete electrification of industry; 
for instance, on the heavy-traction railroads it is estimated that 6000 
miles can be economically justified for electrification in 1920 of the total 
(0,000 miles within the region, and it is further estimated that the in- 
crease in electrification would grow only at a rate of traffic growth for 
this region up to the 1930 period, so that it considers the electrification in 
total by 1930 of only about 20 per cent of the total track mileage. In 
industry these estimates consider taking over to central power-supply 
sources only 50 per cent of the total power in the manufacturing industry, 
so that it is reasonable to state that these estimates are conservative and 
that they do not carry out the electrification of industry to the point of 
saturation 

Colonel Jackson points out the difficult situation in England with its 
innumerable small stations and varying frequencies. It is a lesson to us 
what we should avoid. Our plants are larger; our main frequencies are but 
two, and yet it is amazing to know that the capacity of the average-size 
plant in the United States is not greater than 3400 kw., and its consump- 
tion of coal per kilowatt-hour is 3 lb. The superpower stations projected 
will be on the order of 300,000 kw.; their economy should touch 1.5 lb 
of coal per kw-hr. Again, a load factor of 40 per cent carried by a cen 
tral station requires that station to burn 85 per cent of its coal before its 
kilowatt capacity has been taxed 35 per cent, and the remaining 65 per 
cent of its kilowatt capacity is used while burning the remaining 15 per 


cent of the coal. I think this visualizes what I have just said regarding 
e employment of the present large stations, which, if they are not in a 
position to furnish large blocks of kilowatt-hours, stand ready, however 
is peuk-load plants to furnish the capacity with which a very small amount 
1 energy kw hr is Inv ved. 


+} 


Colonel Jackson says, “The time has come when more concrete and 
ghly crystallized coéperative policies can be successfully determined 
ipon by privately owned companies.’’ I am in perfect accord with this 
tatement, and I wish to emphasize at this point that the Superpower Sys- 
tem as proposed stands alien to none, helpful to all, and that its construction 


will not be upon a competitive basis. The entity and franchise rights of 


the present central stations must be respected. The Superpower System 
through delivery and exchange will place energy upon the distributing 
mains of the present public utilities, and there its functions cease. Its 
luty will be the generation of a maximum amount of power for a minimum 
msumption of coal. It is to be purely a power and transmission com- 
pany and will have no relations with the customers of power, except that 
those customers be public utilities. 
lhrough the uneconomical production of power, coal is in the yards, on 
idings, and on the main lines of the railroads. It is competing with 
Think what a saving 
59,000,000 tons of coal per annum in 1930 within a district between 
Boston and Washington, inland 150 miles, means! If that amount of 


the raw and finished commodities for cargo space 


is not required to be mined, first we have conserved nature's store- 
ise; second, we have relieved the railroads of its transportation ar d 
ited cargo space for our other high-priced commodities which industry 
nd expansion demand; and third, through the new process of power pro- 
tion as recommended in the Superpower System we will put a very large 
entage of the remaining coal required for power and lighting in the 
rm of electricity and thus create an overhead carrier system and auto- 
‘ally release cargo space for other important commodities 
Colonel Jackson's summation in the paragraphs of his paper numbered 
to (8) is splendid, and the integration of these indeed furnishes an 
me of the specifications of the work undertaken by the Superpower 
~urvey ViZ.: 
Allocation of wastes and their amount, due to the present improper 
rm of power production and distribution, and 
The recommendation of the regional plant through the means 
h these wastes may be eliminated. 
I am struck by his reference in Par. (7) to the average cost of a kilo- 
itt installed by central stations up to 1917. This is $333, including the 
tribution system. In the past we have been required to build due 
the lack of interconnection, a plant and a quarter, the additional quar- 
being necessary for spare capacity. Through the proposed intercon- 
ection offered by the Superpower System, not only will this additional 
larter capacity disappear, but through diversity the plant’s capacity 
iy be run below the 100 per cent line, and instead of our small plants 
veraging but 3400 kw.) at a cost of possible $200 per kilowatt, the larger 
ints may be built at probably less than half that amount. Indeed, we 
ive arrived at the period for the construction of enormous plants to carry 

e great base loads. The present unassociated load factor (and by unas- 
ciated is meant the independent operation of the industries and the 
railroads) now existing at 15 per cent will be lifted to 50, and thus it will 
it be difficult to visualize a 4,000,000,000-kw-hr. base load in a pool of 
wer aggregating 36,000,000,000 kw-hr. 

Colonel Jackson has said that special attention would be given to the 
evelopment of laws whereby capital invested in power systems should 
assured of a reasonable return, and in this statement he strikes a note 
insistant requirement. Finance and engineering go together. It is 
ndeed a case of E Pluribus Unum. Viewing the Superpower System from 
t commercial aspect and entirely apart from its basic and national im- 


i 


portance, namely, the conservation of the millions of tons of coal pre- 
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viously referred to, the savings to be effected by it in money will represent 
$300,000,000 per annum, even at as early a period as 1925, which amount 
will steadily increase as years multiply the units of power required 

The functioning of the Superpower System is within the limits of power 
generation and transmission. It ends where distribution begins. If it can 
furnish a kilowatt-hour to a local company by the expenditure of two 
pounds of coal where the company has been burning three pounds, it is 
reasonable to expect that such a company would take the power so deliv 
ered to its distributing lines, particularly when it can obtain such power 
with a relatively small investment, smaller than it would have been in pro 
viding its own facilities to produce the power at such a low coal consump- 
tion. In fact, there are many distributing companies so located that it is 
absolutely impossible for them under any condition at the present time to 
reduce their coal consumption much below their present figure 

Wm. B. Jackson called attention to the fact that by the deve lop- 
ment of interconnections and of network transmission circuits it 
would be possible to utilize many water-power sites which might 
otherwise remain undeveloped. Furthermore, with a reliable 
transmission system it would be possible to reduce the investment 


in steam-power stations because of the fact that the maximum 
capacity of the water-power plant will always be available and 
consequently can always be operated at maximum capacity. Mr 
Jackson also discussed other factors in the development of hydraulic 
stations, touching upon such points as more effectual operation of 
the existing steam plants, coal savings, load factors, and capa ity 
of transmission lines. 

Charles W. Thomas referred to the newly created Federal Power 
Commission and its duty of granting preliminary and permanent 


licenses for the exploration and final development of water powers 
He said that in his opinion influence should be brought to bear 


upon the Commission so that permanent permits would not be 
issued to those who might finally develop important water-power 
sites In an incompetent way. 

Henry Harrison Suplee, referring to flood control of great 
rivers, particularly the Mississippi, the Ohio and its tributaries, 
stated that if had been suggested that by controlling the run-off 
rainfall much nearer the source and by supplying proper catch- 
ment basins, power could be developed, while at the same time 
losses due to floods could be entirely avoided. Mr. Suples ilso 
spoke of the difficulty of securing local interest in one part of the 
country for the benefit of another and suggested that it would 
probably require a Federal bureau with appropriations from Con- 
gress to develop such a scheme. 

a. £. Quick contributed a written discussion in which | re- 
viewed the method of financing hydroelectric enterprises that 
have been built in this country, Canada, Mexico, Brazil and Spain, 
by money furnished partly by bankers, partly by capitalists, and 
partly by small investors. The promoters of these enterprises 
secured their mone v, he said, by first getting a majority control 
of existing going enterprises and future consumers of their power, 


and then issuing bonds and selling stock in new development 


companies, or railway, light and power companies organized for 
the purpose of hydroelectric development and power distributior 
in the various municipalities. These bonds and stock were sold 


as the reconstruction or improvement of the going concerns 01 
as the new construction demanded and the revenues increased 
with which to pay interest on the bonds. Of course the purchasé 
of stock or the gift ol stock h iving great prospective value incveased 


the income of the concerns, and the ability, standing and char 


acter of the managing engineer-president-financier and his asso- 
ciates furnished the additional incentive to investors to open up 

As to the attitude of American bankers toward such enterprises 
Mr. Quick wrote as follows: 


Did American bankers assist to any great extent in these developments 
of foreign enterprises? Not a bit of it, and perhaps they were wise in 
view of the revolutionary possibilities and actualities in some of these 
countries in recent years gut plenty of foreigners—Canadian, English 
men, Frenchmen, Belgian bankers and others invested in them, as they 
saw a large profit and thought the countries stable and were accustomed to 
such investments. 

Now, if those same developments had been undertaken by the foreign 
ers’ own nationals, how would the undertakings have been financed? 
Why, by their governments, by securing control of going enterprises, 


or by special taxation of utilities or communities to be benefited; and this 
revenue or taxation, or perhaps the revenue from imports and exports 
or the income from foreign stocks and bonds as collateral, would be used or 
set aside periodically to pay the interest on new government bonds issued 


Continued on page 110 








Effect of Load Factor on Steam-Station Costs 


By PETER JUNKERSFELD,'! BOSTON, MASS 


The following paper discusses the factors affecting steam-station costs, 
particularly the load factor. Financial loss, the author states, will result 
whenever it becomes necessary to operate a power station at a substantially 
higher or at a substantially lower annual load factor than that for which 
the station was properly designed. The load factor should be carefully 
considered in locating a central station as well as in the selection of equip 
ment. Fuel, usually an item of great expense, is dependent upon the load 
factor, the efficiency in the use of fuel being greater at the higher load fac- 
tors. Curves are given to show relative generating costs and boiler rating 
as affected by load factor, typical week-day load curves and load factors, 
and the load factor as it occurs from day to day and month to month 


HE annual load factor is an indication of the number of hours 

per year that the dollar of capital expenditure in a steam 
station can be kept at work. The expense of using this 
dollar is just as great when it is working 100 hr. as when working 
the full 8760 hr. of the year. The returns are, however, in direct 
proportion to the number of hours per vear that this dollar is kept 
at work, or in other words, to the annual load factor. For example, 
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if the annual load factor of a power station is increased from 30 
per cent to 60 per cent the fixed charges per kilowatt-hour are cut 
in half. 

Load factor is the ratio of the average to the maximum output 
during any definite period of time. It is usually based upon an 
average demand for, say, 15 min., and upon output for a day, 
week, month, or year. It may apply to a system having many 
generating stations and serving many communities, or merely to 
one power station or even one unit In a power station. 

The annual load factor of a central-station system nearly al- 
ways changes very slowly. Special effort to secure a well-diversified 
business together with the new uses of electricity which are con- 
stantly arising contributes substantially to improvement in load 
factor. 

The ordinary factory, working a 44-hr. week with the usual lay- 
offs for holidays, keeps a power station busy for only one-quarter 
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of the 8760 hr. per year. Residence and street lighting tend to 
improve load factor in the summer, but are less and less of a help 
as the days grow shorter, until they finally change from a blessing 
to a burden upon the plant, during the months when the lighting 
peak ove rlaps the end of the factory or business day. 


INVESTMENT AS AFFECTED BY LOAD Factor 


The cost of energy is made up of two principal elements, the 
fixed charges and the operating and maintenance expenses. In 
the case of the fixed charges we must use annual load factor be- 
cause fixed charges run on year after year. Suppose that one 
power station has cost $100 per kilowatt. At 15 per cent pet 
annum the fixed charge per kilowatt would be $15 each year. 
With an annual load factor of 30 per cent, the fixed charge per 
kilowatt-hour would be 0.57 cent. If the load factor is increased 
to 70 per cent, we find this fixed charge per kilowatt-hour cut to 
0.24 cent. 

This comparison of course is not wholly a fair one, because 
station properly designed to operate at a 70 per cent load factor 
would cost more to build, although less per kilowatt-hour to 
operate, than one of equal capacity but properly designed for 


30 per cent load factor. Its boilers would have been rated 
differently, turbines of different individual capacities and perhaps 
different efficiencies might have been selected, the condensers 
would have been designed more liberally and higher-efficiency 
equipment would have been selected wherever economical wit! 
the higher load factor. Even supposing that those features boosted 
the first cost $20 per kilowatt, we would still save probably one 
tenth of a cent per kilowatt-hour in the combined fixed charges 
and operating expenses in comparison with an attempt to impose 
a 70 per cent load factor on a plant properly designed for one of 
30 per cent. 

The curves in Fig. 1 show the relative costs of energy from 
power station designed for a 70 per cent annual load factor when 
operated at various other lo: d factors. Note at 40 per cent annual 
load factor the lower cost of energy obtained from a station de- 
signed for a 40 per cent annual load factor. The lower fixed 
charges on the 40 per cent station more than offset its highet 
operating expenses. 

Financial loss will result whenever it becomes necessary to 
operate a power station at a substantially higher or at a sub- 
stantially lower annual load factor than the annual load factor for 
which the station was properly designed. Suppose that the 
station mentioned previously were one of several stations supply 
ing a light and power system. Assume that at the time of its 
construction it were intended to operate it on a base load at a 70 
per cent annual load factor, whereas the other stations supplying 
the system were to be operated only to carry peak loads on account 
of their inferior efficiency. Assume also that within a few years 
on account of rapid growth of load another larger station, not 
previously contemplated, were built having greater efficiency and 
that the station first mentioned no longer were operated on tly 
base load but were operated at a 30 per cent annual load factor 
We at once see that we are then using an unnecessarily expensiv: 
tool where one costing $20 less per kilowatt would do the work 
just as well and at less total cost per kilowatt-hour. 

Similar financial losses may occur in a single power statior 
supplying a rapidly growing load. When a new unit is installed 
in a power station it is important to know approximately how soor 
another will be required. Each succeeding unit is frequently 
larger than the preceding ones, up to the practical limit of size 
available for the particular purpose. The increased size is usually 
accompanied by increased efficiency. The units of highest effi- 
ciency carry the bulk of the load. The extra price paid for extra 
efficiency in a power-station unit sometimes results uneconomical] 
due to another larger unit being installed earlier than anticipated. 

The cost of an error of judgment or the extra expense due to an 
unexpected change in the annual load factor at which a station or 
unit is operated may therefore be considerable. 
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CENTRAL-STATION LOCATION 


The location of relative to its raw-material 
supply and to the point of delivery of its finished product should be 


influenced greatly by load factor. In the selection of a 


a central station 


site, con- 
given first consideration. 
it adds greatly to the station fixed charges, while cooling it arti- 


densing water is usually Transporting 


ficially causes inefficient operation. A very low annual load factor, 
likely to prevail over a long period of years, sometimes justifies 
artificial cooling of condensing water if the station may thereby be 
located near the load with a minimum investment in transmission 
lines or cable. With a load factor the additional 
operating expense due to cooling the condensing water might be 


large annual 
so large as to entirely outweigh the fixed charge on the trans- 
mission line so that the plant would be located where condensing 
water Is available. In weighing the relative costs, the operating 
expense at either location must be added to the fixed charge before 


the more advantageous site can be determined. 


SELECTION OF EQUIPMENT 


Load factor determines the quantity of fuel consumed by a power 
station and has considerable influence upon the efficiency with 
which it is burned. Starting, stopping and standing by as well as 


operating equipment only partly loaded, as is required at low 
daily load factors, inevitably result in a high coal rate. 
One of the first problems, if the station be a new one, is to de- 


termine boiler be obtained 


on the other hand, 


High efficiencies can 
Construction cost, 


the pressure. 
with high boiler pressure 








increases rapidly with increases in pressure. The economical 
as 
£ 140 
‘ 
a) 
= 
oO 
&. 60 OPERATING EXPENSES 
t PLUS FIXED CHARGES 
2 
2 40 
+ 
Y rr 
S 
“ov FIXED CHARGES ON BOILER PLANT 
u n 
“100 i50 200 2 0 2h 
Boiler Ratina, Per Cent 
Fic. 2 Borer Ratine as AFFectTeD BY ANNUAL Loap Factor on THt 


STATION 


pressure should usually be determined by the extent of the use of 
the equipment, that is, by the annual load factor, 

An arbitrary of or an arbitrary 
selection of certain principal items of equipment may so definitely 
restrict the design that the full financial benefits of a considera- 
tion of load factor in the later selection of additional equipment 
may not be realized. 


assumption steam pressure 


The most far-reaching power-station engi- 
neering is done during the conception of the project, and it is at 
this time, when fundamental decisions are being made which will 
either help or hinder the engineering construction and operation 
of the station, that load factor should be given the greatest con- 
sideration. This means not only the immediate load factors but 
also the load factors that could reasonably be expected during the 
probable life of the equipment. 

Reference has been previously made to the differences in boiler 
rating for which central-station boiler plants would be designed 
for operation at different annual load factors. This depends upon 
the cost of the boilers and combustion equipment, their efficiencies 
at various loads, the cost of labor and maintenance at various 


ENGINEERING LO9 


loads, and the fuel required for banking and starting. Fig. 2 


shows ior a particular case, selected Aas an eX 


mple, the effect of 
load factor on the most economical rating at whi h boil rs sh ) ild 
be operated to carry the station peak load Note the manner in 


which this economical rating increases as the load factor diminishes 


The rating is only one of a number of boiler-plant problems that 
arise Which must be solved on the basis of load factor. The typ 
and design of the boiler, the length of its tubes, the number of 
rows of tubes wide and the number of rows high, the combustion 
equipment, the location of the bridge wall and the baffles, and the 
size and shape of the furnace, should all be determined by reference 


to the total load factor on the station as well as the anticipated load 
factor on the individual boilers. The use of economizers even in 
large stations cannot be justified at very low load factors 

The economic selection of turbo-generator units may be made 
upon the basis of size, speed and other factors. The speed in- 


fluences both the cost and the efficiency of the unit, and is very 
important in relation to the average annual load factor at which the 
machine will operate over a period ol years. 

The selection condenser 
from the point of view of the annual load fac 


should be mad 


tor. A 


of a surface 


factor anticipated for a unit for a long period of time would justify 
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condense! of large suriace so as to obtain a high efficieney in 
operation 
The foregoing does not attempt to mention the many power- 
station appurtenances contributing to higher efficiency which 
should be omitted from the station designed to operate at low 
annual load factor, but which might be justified if the station 


annual load factor were higher. On the other hand, it should not 
be overlooked that there are some instances in which it is more 
economical to buy more expensive equipment for low load-factor 
conditions than for higher load-factor conditions. 

The engineers who design a power station fix the upper limit 
of its operating efficiency by the selection and arrangement of 
equipment. If this is properly done for the particular load and 
load factor, the total cost of power from that station, including the 
fixed charges upon the investment, will be a minimum if the station 
is properly operated and maintained. If the selection and arrange- 
ment are not made wisely the station thereafter will be handi- 
capped either by excessive fixed charges or excessive operating 
expenses. 
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OPERATING EXPENSES 


The expense of superintendence and station administration is 
more or less fixed for a given size of station so that a change of 
load factor would not influence it in total amount. Boiler labor 
may be considered as composed of two parts, one of which depends 
upon the capacity of the station alone, and the other of which, for a 
station of given capacity, would vary with the daily load factor 
upon the station. Mechanical labor would be influenced by daily 
load factor to a less degree but would depend upon the number and 
size of the main generator units. The electrical labor would be 
influenced more by the number of feeders or the number of kinds of 
current distributed than anything else. 

Fuel is usually an item of greater expense than all others and, 
as pointed out previously, it is dependent upon load factor. Effi- 
ciency in the use of fuel is greater at the higher load factors. As an 
example of the effect of load factor upon station operating expenses, 
a hypothetical case may be taken of a station containing units of 
various sizes which might have operating, expenses as shown in 
Table 1. Note the fuel expense as compared with the total. 

Load factor alone does not by any means determine the amount 
of fuel which a central station of a given size should consume. 
The shape of the daily load curve is of almost equal importance 
in its effect upon the efficiency with which the fuel is burned 
The shape of the load curve is in turn dependent upon the character 
of the business served by the central station. This is illustrated 
by the two examples of central-station load curve given in Fig. 3. 
In both instances the lighting peak overlaps the day load, but on 
account of the predominance of factory load in the business of one 
of these stations an exceptionally favorable shape of load curve is 
obtained as well as a relatively high load factor for the day. 


TABLE | OPERATING EXPENSES AS AFFECTED BY LOAD FACTOR 
Operating Expenses, 

Cents per kw-hr. 
Annual Load Factor, per cent bia Gutth's Dinka oie acatel Rie 30 50 70 
SS err a ia va SA Sede GS Beil ah tS arn ee 0.91 0.85 0.71 
Leber Ter Onperetiam....cccccccccccecs ‘a wal : 0.10 0.07 0.06 
Maintenance, Material and Labor..... I 0.08 0.05 0.04 
Miscellaneous, Material and Labor.................. 0.04 0.03 0.03 


re ee ore rare ... $1.13 $1.00 $0.84 





It is interesting to note, however, that the load factor for the 
year is practically the same in these two cases. This is due to the 
effect of the extremely low loads which obtain on Sundays and 
holidays. For these two conditions, illustrated by Fig. 3, having 
practically the same annual load factors, the better annual coal 
rate would be obtained with the one having the more favorable 


month for a business in which factory load 
The beneficial effect of 


20 predominates. 

0,000 : high load factor on Thanksgiving Day, 
= 4000 ; for example, is much more than offset by 
“5,000 the relatively small load on the station on 
8 4900-- | that day. Note how the load factors for 

2,00 Lf the week and for the month are practi- 


WON NN ip -CAlly the same. The load factor for the 
- <e] year is somewhat lower due to the varia- 
| tion in maximum demand throughout the 
various seasons. In general the better 
coal rates are obtained with the highe1 
~~ load factors, although this is greatly in- 
fluenced by peak load, quality of fuel, 
and skill in operation, all of which ar 
interesting subjects but beyond the scope 
of this discussion. 
Discussion 

In the extended discussion at the Powe! 
Session of the Annual Meeting, those whose 
remarks dealt more particularly with Mr. 
OCT NOV occ. Junkersfeld’s paper were Messrs. Charles 
Penrose and James T. Enes. Mr. Pen- 
rose stated that it is perhaps the foremost 
duty of the engineer to act as conserver of the natural resources and 
to obtain the greatest possible economy in power-station design 
If this is true, he said, then instead of designing a power plant 
for existing loads it should be designed for abnormally high loads 
and then the load should be developed. This could be secured by a 
combination of circumstances and loads, including railroad elec- 
trification, street-railway load and industrial uses. There has 
been secured, he said, within a short radius from New York City 
a load factor which at the present time, exclusive of Saturday, 
Sunday and holidays, has the high figure of 78 per cent 

Mr. Enes referred to the relation between the investment and 
load factor, which in turn depends upon fixed charges and operating 
expenses, Since we are now entering a new era of increasing prices 
he said, it will be very difficult and perhaps impossible to de- 
termine such charges. We have in mind prices and the actual 
value based on the entire life of the plant. The problem is thu- 
complicated because of the fact that we are now entering upon 
a period of increasing prices. 


POLICIES FOR FUTURE POWER 
DEVELOPMENT 


(Continued from page 107) 


to bankers of other nations who would take them and sell them to the 
customers, clients, stockholders, etc., or they would be taken by the cor 
struction companies and sold in the same way. 

Now that fact of government-issued bonds with guaranteed income at 
high rates of interest from the start is the inducement that leads the United 
States bankers to take the securities of foreign stable governments, as the, 
have been doing recently, which funds are to be used for hydroelectri: 
developments that will enable electrification of railroads and industrik 
and make great savings in fuel. For, what bankers are as a rule looking 
for is securities that they can take at a profit and recommend to constitu 
ents as a profitable investment, either from their own investigation o1 
that of the governments or municipalities they represent. 

I believe the United States Government or its Federal Power Commi 
sion must do as the foreign governments are doing in order that the funds 
may be raised for these enterprises. In other words, having sanctioned th« 
enterprises, issued licenses, fixed the rates for interest and for power, guaran 
teed the efficiency and caused the cost or value to be filed with it, the 
must go further and find the funds to develop by first finding or arranginy 
for the money to pay the interest, then issuing the securities to be sold 
to bankers, and they in turn to investors, on the strength of Government 
backing and guaranteed interest from the start. 

Those who provide the money for interest, through taxes or assessments 
must expect to get it back in some way, either through enhanced values 
of property, or improvements, lower rates, cheaper power, etc. The 
Commission will then have to regulate the use of funds during construc 
tion by the engineers and contractors, and lease the enterprises to operat 
ing companies for the term of years, specified in the Act. 
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Scientific and Engineering Work of the Government 


By E. B. 


The United States Government is carrying on a very considerable amount 
of scientific and engineering work through a large number of bureaus 
located in several different departments. The Agricultural Department is 
sometimes spoken of as the greatest scientific institution in the world. 
The Geological Survey, the Bureau of Mines, the Reclamation Service, 
the Bureau of Standards and other bureaus are well and favorably known 
for their scientific and engineering work. The importance and economic 
value of such work is only appreciated by engineers and others who have 
been brought into intimate contact with such work. Our industries and 
our civilization are largely based on science and its manifold applications, 
That 


the Government should foster science and engineering and cooperate with 


realized in practice through the various branches of engineering. 


and develop the industries by means of scientific and engineering research 
is very generally admitted. There is, however, in the mind of the general 
public a feeling that this work is not carried on as successfully or as 
efficiently as it should be, that its distribution and its management could 
be improved, and that it probably costs too much. This feeling finds 
expression in the press quite frequently these days, and in terms which 
lead one to believe that there is a good deal of misunderstanding and mis 
conception regarding the scientific work of the Government, its scope and 
The author has therefore thought it worth while to make 
a rapid survey of what the Government is doing in the way of scientific 
and engineering work, how and why it is doing it, what it costs to do 
it, and, if possible, to answer the question, does it pay? 


™MOME months ago the writer made a study of the appropria- 
‘5 tions for all branches of the Government service for the 
'~ 


fiscal vear 1920. 


value and cost. 


These appropriations were analyzed and 
classified into six groups.* The result showed that for the fiscal 
year 1920, 3 per cent of the total budget was appropriated for 
general governmental purposes (legislative, executive, and judicial), 
4 per cent for public works, 1 per cent for research, education, and 
development, and 93 per cent for the army and navy, railroad 
deficit, shipping board, pensions, war-risk insurance and _ interest 
on the public debt, all of which are either obligations arising from 
the war or for preparation for possible future wars. 

In order to more accurate knowledge of Government 
expenditures, and to ascertain how they have increased in recent 
years, the receipts and expenditures of all departments for the past 
ten years were analyzed, using the official published records of the 
Treasury Department for the purpose, but following a somewhat 
different and more detailed classification. 


get a 


Appropriation bills do 
not show the earnings or credits to bureaus and departments and 
hence in many cases are misleading as to the real cost of a given 
branch of the service. In some cases the whole cost, and in other 
cases a large part of the cost, is covered by fees or earnings. Ex- 
amples are the Consular Service, the Patent Office, the Land 
Office, the Reclamation Service, the Bureau of Navigation, the 
Forest Service, National Bank examinations, the Federal Reserve 
Board and notably the Post Office. A “billion dollar Congress’’ 
was a familiar phrase in prewar days, but this did not mean that 
the National Government cost the taxpayers a billion dollars a 
year. It meant merely that the gross annual disbursements of 
the Government, including the entire business of the Post Office 
Department, amounted to a billion dollars per annum. In no 
single year prior to our entry into the Great War were the net 
‘xpenses of the Government as much as seven hundred millions 
of dollars. The important distinction between gross disburse- 
ments and net expenses is too obvious perhaps to be emphasized, 
but it is often overlooked. This study has yielded results of very 
great interest and value, and throws much light on the question 
of the cost of government, and whether the civil side of the Federal 

Chief Physicist, Bureau of Standards. 

The Economie Importance of the Scientific Work of the Government, 
Journal of the Washington Academy of Sciences vol. 10, no. 12, pp. 341- 
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Government is overdeveloped, and to what extent it Is a burden 
upon the taxpayer, 
THE CLASSIFICATION ADOPTED 

In order to obtain the relation between the scientific and engi- 
neering work of the Government and other Government activities, 
both as to distribution and expenditures, 
the organization of the Government, which for the present purpose 
may be divided into two parts, the civil and the non-civil. The 
civil side of the Government may be divided into three groups ot 
departments or activities as follows: 


we may review briefly 


I Primary Governmental Functions 

Il Research, Educational, and Developmental Work 

II] Publie Works (New Construction 
The remaining activities may be grouped as follows 

IV Army and Navy 

V Pensions and Care of Soldiers 

VI Obligations Arising from the Recent War 

VII Interest 

VIII Publie Debt 
Lastly, Group IX includes all revenues of the Go 
are derived 


Loans, and Trust Fund 


vernment whic! 
from direct or indirect taxation 
EXPENSES FOR TEN YEARS 


DISBURSEMENTS, RECEIPTS AND NET 


In order to obtain a correct idea of the a 
various departments and bureaus of the Government, it is neces 
sary to take account of their earnings and of credits for the sale ot 
Government property, trust funds received and disbursed and of 
unexpended appropriations turned back into the Treasury. The 
Treasury De partment publishe s each year a Combined Statement 
Balances, ete., of all departm¢ nts 1o! 
which appropriations are made, as well as of revenues collected, 
and these official publications have been used in this study. The 
ten fiscal years, 1910-1919, inclusive, have been taken, the 
for 1920 not being available as yet. 


ctual expenses of the 


of Receipts, Disbursements, 


re port 


In some cases appropriations greatly exceed actual net expenses 
and, on the other hand, certain continuing and indefinite appropria 
tions do not appear explicitly in current appropriations. Fees and 
fines, proceeds from the sale of Government property and other 
collections are turned into the Treasury and recorded unde 
miscellaneous receipts, and cannot be expended by the depart- 
ment or bureau collecting them. During the fiscal years 1910 t 
1917, inclusive, the amounts of these miscellaneous receipts ranged 
from forty-five to eighty million dollars each year. In the two 
war years, 1918 and 1919 taken together, they amounted to over 
nine hundred million dollars, including several hundred millicns 
for interest on loans to European governments. Expenditures 
and receipts are distributed among the 106 items of the eight 
groups, and net revenues and net expenses determined for eacl 
item and each group, and the whole added and balanced and 
checked against the figures given in the summaries published by 
the Treasury Department. For each year a summary statement 
was also made for Group IX showing the revenues collected throug! 
the customs, internal-revenue taxes, and taxation of national-bank 
circulation. These are the only revenues resulting from taxation 
fees and fines and the proceeds of sales of Government property 
being credited to departments, as stated above, as an offset to 
expenses. For example, the fees collected by the State Depart 
ment or the Patent Office or the Land Office, or the Bureau of 
Navigation, or a federal court are not intended as taxes for govern- 
mental revenue, but rather as fees to cover in part or in whole th 
expense incurred in rendering a special service or adjudicating a 
specific case, or as an administrative measure, and are properly 
credited against the expenses of the given agency. Most, if not 
all, of these agencies perform public functions and thus render a 
service to the public as a whole apart from the service to individuals 
for which a fee is collected. It is thus proper that the public as a 


1 The detailed classification adopted is given in the Appendix. 
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whole should pay for the general service to the pub- 
lic if the individuals served pay for the individual 
service which they receive. But it is obviously un- 
fair and misleading to charge against a department 
or bureau the entire expense, and not credit to 
that department or bureau fees and other earnings 
or receipts from Government property sold, all of 
which have caused the expense to be greater than 
otherwise. 

An extreme case of the kind is the Post Office. 
The Postal Service account is kept separate from 
the General Fund of the Treasury, and includes 
all the receipts of post-office business and all ex- 
penses other than salaries for the central admin- 
istration of the Post Office Department, and cer- 
tain items of a general character. In addition to 
these overhead items paid from the Treasury, 
which amount on the average to less than 1 per 
cent of the postal revenues, the net deficiency or 
net surplus is transferred over to the General Fund 
of the Treasury in a single item each year. Dur- 
ing the last ten years the total of the surplus 
transferred amounted to $26,033,448, and the 
total of deficiencies amounted to $30,890,619. 
This is in addition to $110,000,000 special war 
revenue collected while 3-cent letter postage was 
in vogue. The excess revenue resulting from the 
extra cent charged, which was regarded as a war 
tax, was transferred to the General Fund. 

The expenditures on the Panama Canal while 
under construction were included in the Public 
Works group, but after its opening the cost of 
routine operation and maintenance together with 
tolls collected were placed in Group I, while the 
cost of additions and betterments was included in 
Group III. The cost of the fortifications of the 
Panama Canal, however, has been charged in this 
study to the War Department as a military ex- 
penditure. On the other hand, the large sums 
spent for river and harbor improvements, which 
are expended by the Army and charged to the 
War Department in the Treasury account, have 
been charged in this study to Public Works, on 
the ground that these improvements are for civil 
rather than military purposes. 

The Reclamation Service has annual appro- 
priations of about nine million dollars, bu it is 
provided that it cannot expend any more money 
than is received annually through the sale of pub- 
lic lands and by collections from settlers for lands 
they occupy or for water received by them for 
irrigation purposes. Thus the nine-million-dollar 
appropriation to the Reclamation Service is only 
an authorization to use the money which they 
annually collect, or which has been turned into 
the Treasury by the Land Office, and hence the 
Reclamation Service costs the taxpayers very little. 
Some years ago $20,000,000 was, indeed, advanced 
to the Reclamation Service as a loan, in addition 
to the receipts from land sales and collections from 
irrigation projects. This has all been expended 
and this year a first installment of one million 
dollars will be paid into the Treasury toward the 
liquidation of the loan. 

The Treasury Department maintains a large 
force of national-bank examiners, and expended in 
1919 more than a million dollars for their salaries 
and expenses, but it collects and reimburses the 
Treasury for every dollar of it through assessments 
upon the banks. It also collects nearly a half a 
million dollars a year from national banking asso- 
ciations on account of salaries and contingent ex- 
penses of the Treasurer of the United States and 
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G. 1 AVERAGE Net EXPENDITURE OF FEDERAL GovERNMENT, 1910 TO 
1919, Excivusive or War Cost 


Average Yearly Total 


$661, 548.870 








Average Yearly Civil $211,337 .288 
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Fig. 2 shows in more detail the cost of the separate civil activities 
than is shown in Fig. 1. It will be noted that the legislative, 
executive, and judicial group absorbed almost exactly one-half 
of the total for the civil groups, public works represented 36.8 
per cent, while 13.2 per cent was devoted to research, educational 
and developmental work. Expressed in terms of the whole these 
percentages are: 


= 5 A Per cent 
Legislative, sentence a: decor niu PE ERT 16.0 
Research, Education, and Development....................2.- 4.2 
PN sf tnt aha dob 5 clean Sek sn os orcin's U9 0G COSR SONS ecm 11.7 
DOtal for Civil Greene... cccscaeces ~ ‘ — . “Seo 


The actual expenditures for all the civil activities are shown 
for each year in Fig. 5. The variation of the total for any year from 
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hic. 5 ALiLocation or Civit Expenpitures oF U. 8S. GovERNMENT FROM 
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the average does not exceed 10 per cent, notwithstanding the fact 
that general price levels for commodities have more than doubled 
in recent years and wages outside of the Government service have, 
in general, risen correspondingly. Particular attention is directed 
to the fact that no deductions have been made in the expenditures 
of these civil departments, such as the State and Treasury De- 
partments, which necessarily had to be expanded on account of the 
war. The per capita net civil expenses are shown in the last 
‘olumn. Attention is also called to the fact that the trend of the 
per capita costs of the civil activities of the Government was 
slightly downward before the war, with the exception of 1915, 
which was largely attributable to increases in the net cost of the 
postal service and immigration service and to a special appropria- 
tion of $4,000,000 for eradication of the foot and mouth disease. 
[t is proper to add that there was an appreciable increase in Groups 
I and II, counterbalanced by a decrease in Group III during the 
10-year period. 

The relationship between changing wholesale price levels, which 
largely represent the cost of doing business, and the per capita 
civil cost is graphically illustrated in Fig. 6. If the cost of the 
latter were reduced in proportion to the reduction in the purchasing 
power of the dollar in 1919 as compared with 1910, it would be 
found that instead of an increase in the cost of the civil govern- 
ment an effective reduction of nearly 50 per cent actually occurred. 
This largely explains the huge labor turnover in the government 
service and the reduced efficiency resulting therefrom, as more 
fully discussed later. 

The sources of the revenue of the Federal Government will be of 
interest. It will be seen from Table 1, the data for which have 
been taken from the report of the Bureau of Internal Revenue, 
that while the principal sources of revenue are the income and 
excess-profits taxes, large amounts are realized from miscellaneous 
taxes and from customs. 

The average net cost for the ten years of the civil activities, 
including all the research, educational and developmental activities 
as ‘well as public works, was previously stated as $211,337,288. 
This is considerably less than the internal-revenue tax for 1920 on 
cigars and tobacco alone. 


TABLE | ANALYSIS OF TOTAL U.S. TAXES FOR FISCAL YEAR 1920 
INTERNAL REVENUE Net AMOUNT PER CAPITA 


Income and Excess Profits........... $3,957 ,699 871 $37.20 
Cigars and Tobacco. Er ae 294,813,073 2.77 
Transportation and Other Utilities...... 289 , 386,302 2.72 
Autos, Candy, Furs, Jewelry, etc...... 268 ,480,355 2.53 
eh ti ithe ee al ele eG ark et 197,353,439 1.86 
Special Taxes on Capital Stock, etc..... 105,508,052 0.99 
Estate Inheritance.............. secant i 103,628,105 0.97 
Stamps on Legal Papers, etc........... 84 ,349 ,027 0.79 
Admissions to Amusements, etc.. ve 81,931,781 0.77 
Insurance and Miscellaneous... i 24,925,468 0.23 
RR CihikGibedaee hae kes s con 307 , 253,787 2.89 
Pivcecsivses ces $5,715,329, 260 $53.72 


Group II Tue Screntiric AND ENGINEERING WorRK OF THE 
GOVERNMENT 


The members of the engineering profession are, however, more 
especially interested in the constructive activities, all included in 
Groups II and III. Figs. 3 and 4 have accordingly been prepared 
to show in detail the nature of the work and wide range of scientific 
and industrial research and engineering construction. Gross 
disbursements, receipts and net expenses are shown on these 
charts. While Fig. 3 is based on the average for the fiscal years 
1910 to 1919, Fig. 4 shows the aggregate expenditures and earnings 
during the entire period, together with the relative amount for 
each year. 

The fifteen bureaus of the Agricultural Department constitute 
the first half of Group Il. This work is of fundamental importance 
not only to farmers and agricultural communities but to the 
entire population, for an abundant supply of food is essential to 
the welfare and even existence of the nation and as the urban 
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population increases more rapidly than the rural, the food problem 
becomes more serious. The total cost of these investigations 1s 
not one-tenth of 1 per cent of the value of the agricultural products 
produced, and there can be no question that the value of the work 
done far exceeds its cost. 

The Geological Survey is one of the oldest f our scientific 
bureaus and has done notable work of the greatest scientifie and 
economic value. It includes, besides structural and economic 
geology, topographic surveys and studies of water supply and 
water power. The Bureau of Mines is an outgrowth of the Geologi- 
cal Survey, and is concerned with all the probleras of mining and 
quarrying and the handling and treatment of their products, and 
also many phases of the petroleum and natural-gas industry, 
and the use of fuels. These materials are fundamental to the 
industries, and work which helps the production of fuels and such 
important raw materials as metals and minerals is of prime im- 
portance. 

The Bureau of Education has done important and useful work, 
but has never been developed on a scale commensurate with the 
importance of its field. It is believed by many that the Bureau of 
Education should take a leading part in studying the science of 
education, and coéperate effectively with the educational institu- 
tions of the country in setting standards of education. It would 
not and could not dominate or control education, and there would 
be no danger of such a result. But it should be able to coéperate 
effectively and worthily, and to assist in raising educational 
standards where they are too low. The Federal Government is 
now assisting the states to the extent of a hundred million dollars 
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a year in the building of highways. Why should it not assist in 
the supremely important work of education by taking a leading 
part in studying the problems of education? 

Four bureaus of the Department of Commerce a e included in 
Group II. The Coast and Geodetic Survey does fundamental 
work upon which all other surveys are based, and also does the 
valuable work of charting the coasts and locating obstructions to 
navigation. The Bureau of Standards maintains the fundamental 
standards of physical measurement. It coéperates with foreign 
governmental institutions in maintaining international uniformity 
in such measurements. It provides or calibrates copies of stand- 
ards for states and manufacturers so as to insure uniformity in 
physical measurements. It develops instruments and methods 
to secure the highes! possible accuracy in measurement and the 
greatest permanence and reliability in standards. It codperates 
with engineering and trade organizations in standardization work, 
and earries out investigations on the properties of materials to 
secure data for such standardization. It furnishes information to 
the various branches of the Federal Government, to state com- 
missions and officers of state and municipal governments, and 
to the industries of the country and the general public. 

Much other valuable work of an educational and developmental 
character is shown on the Group II chart. The average cost of all 
this work for the 10-year period was 28 cents per year per capita 
of the country’s population, certainly a very small sum in pro- 
portion to the importance of the interests represented, and also in 
proportion to the aggregate of the federal taxes collected. 

Group III 

The Panama Canal was opened to navigation in 1914. Its 
total eost for construction and equipment to date is $367,000,000. 
During the past six years its revenues have amounted to about 
$34,000,000 and its expenditures for operation and maintenance to 
$36,000,000, a net deficit of $2,000,000 for the entire period. Had 
it not been for the slides in 1916, which closed the canal for seven 
months and greatly reduced the revenue that year, there would 
have been a surplus of $2,000,000 for the entire period instead of a 
deficit. ‘The surplus in the fiscal year 1920, amounted to more 
than $2,000,000, and this should increase year by year. More 
than $210,000,000 out of the total cost of $367,000,000 was pro- 
vided out of current revenues of the Government from 1910 to 
1915, and hence was included in the $2.15 per capita of civil govern- 
mental cost during these years. This is one of the engineering 
triumphs of the present century, and is another illustration of the 
successful handling of large public undertakings by the people 
codperatively, that is, by the Government. 

Another large undertaking of an engineering character is the 
river and harbor improvements, carried out by the engineers of the 
irmy but charged in this study to Public Works. During the ten 
years, 1910 to 1919, inclusive, more than $350,000,000 was ex- 
pended in this very important work. From Hell Gate to the Golden 
Gate, and from Duluth to the delta of the Mississippi, this work 
has been carried on for many years and is of great aggregate im- 
portance. 

A third important item in this group is the construction of new 
public buildings, and during the ten-year period in question 
$135,197,494 was expended in the construction of post offices, 
custom houses, hospitals and other Government buildings, about 
one hundred twenty new buildings per year being erected. The 
work is done by the office of the supervising architect of the 
Treasury Department, which for many years has handled this 
work. This also comes within the total of $2.15 per capita of 
civil governmental cost, about 79 cents of which was expended 
in the public-works group. In addition to the construction of new 

uildings the supervising architect's office has charge of the opera- 
tion and maintenance of 1300 public buildings in all parts of the 
untry. 

The fourth item in this group is the construction of rural post 
roads, by codperation with state highway departments. This 
vork has been greatly expanded recently. During the ten years, 
1910 to 1919, inclusive, $4,970,489 was expended in the aggregate. 
But the appropriation for 1920 was $99,000,000, and for 1921, 
>104,000,000. This is more than the annual expenditure previous 
(0 1920 for the entire range of engineering work included in Group 
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III. 
the country is now well understood, and there can be no doubt 
that the codperation of the Federal Government will be to the 
The building of roads is an 


The importance of good roads to the proper development of 


advantage of the people as a whole. 
engineering matter in which technical information and experience 
are of very great importance. The aid of the Federal Government 
not only stimulates and aids the states, which must pay at least 
half the cost, but tends to secure the best engineering service and 
to standardize road construction. It cannot fail to have a great 
educational influence upon engineers and road builders throughout 
the country, and to give the users of roads better roads and the 
taxpayers more for their money than if it is left to individual states. 
Moreover, in planning and building national highways it is very 
advantageous to have the Federal Government an active partici- 
pant, in order to secure a better codrdination of effort. As a 
measure of military precaution and preparedness the realization 
of a system of good roads on a national seale is of enormous ad- 
vantage. As a help in getting food to market and supplies to 
farmers, it is of enormous economic value. As supplementing 
and in some cases supplanting railroads, such a system of highways 
is of great significance. 

The fifth item is the Alaskan Railway, from Seward to Fair- 
banks. During the years 1913 to 1919, inclusive, $31,081,628 
was expended on this important railway, which, when completed, 
will be 540 miles long. As with the Panama Canal, this is not an 
undertaking which private capital would care to undertake. But 
its ultimate success and its value in the development of Alaska can 
hardly be doubted. 

The sixth item is the Reclamation Service, one of the 
profitable and most interesting of the engineering projects of the 
Government. To reclaim the deserts and to create farms and 
homes and villages where before was waste and desolation is an 
inspiring undertaking; and to be able to create wealth far in excess 
of the cost of the work furnishes a double incentive. Since 1902 
the Reclamation Service has constructed irrigation systems to 
supply 1,780,000 acres of land with water, and storage reservoirs 
sufficient to supply an additional million of acres. On this re- 
claimed land 40,000 families are living, and the population of the 
towns and villages within these projects had increased by as many 
more. It is estimated that the increased value of the land duc 
to the work of the Reclamation Service is $200 per acre, or a total 
of more than $350,000,000. The annual value of the crops raised 
on these lands is estimated at $90,000,000. Most of the money 
expended on this work is derived from the sale of public lands and 
the money collected from settlers for the improvements made and 
the water service rendered. 

The Forest Service is akin to the Reclamation Service in that 
it is developing the public domain. It has been included in Group 
Il, but may be mentioned in this connection. The national 
forests are located in 29 states in all parts of the country, although 
the larger portion is in the Far West. There are 152 different forest 
tracts, with a total area of 156,000,000 acres. The Forest Service 
has the responsibility of protecting and managing these vast tracts 
of land; studying how to develop the land best and make its re- 
sources most useful to the public. It yields a large revenue encl 
year from timber cut (last year 800,000,000 board feet), and 
affords on its grazing ranges pasturage for 15,000,000 head of sheep, 
cattle, horses, goats, and swine. Watching the forests for the out- 
break of fire, and fighting fires when they gain headway, is one of 
the important duties of the Forest Service. Another duty is 
applying scientific forestry to the development of the forests. 
Still another is studying the properties of woods and methods of 
treating and using woods. The Forest Products Laboratory of 
the Forest Service has done a great deal of valuable scientific 
and engineering work on a wide range of subjects. In planning its 
work and in developing the forests the Forest Service takes a long 
look ahead. Obviously, no commercial company could under- 
take such a work. The question of early dividends is not para 
mount with the Government. We have drawn lavishly, even 
recklessly in some cases, upon our natural resources, and it is well 
that we should be taking some thought for the future, and should 
be able to hand down to the next generation our public forest areas 
in better, rather than worse, condition than they are at present. 
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The annual earnings of the Forest Service go a long way usually 
in paying expenses, and it is believed that in a few years they will 
pay the entire cost of the work, in addition to adding to their value 
year by year. 

The Federal Power Commission is another agency doing engi- 
neering work akin to the Reclamation Service and Forest Service 
in that it is developing the natural resources of the country and 
indirectly creating wealth. It is different, however, in this im- 
portant respect, that instead of carrying out engineering work 
itself, it has general supervision of power sites and their develop- 
ment and will grant permits to private agencies to carry out such 
work and supervise the carrying out of the work so that it shall 
not be inconsistent with the public interest. The power problem 
is a very fundamental one, and the recent unfortunate experience 
of the industries and public utilities which depend upon coal 
emphasizes the need for the Government to do what it can to make 
the water powers of the country available to the industries. It is 
to be hoped that the Federal Power Commission will be given such 
means to work with that it will be enabled to attack the problems 
before it effectively and successfully 

All these important constructive activities of the Government 
(as shown in Fig. 4) were carried on for the 10-year period at a total 
cost of $77,000,000 and an annual cost of about 79 cents per capita 
That so much could be done at so 
slight a burden to each is of course because it is shared by so many. 
And this is the principal argument in much that the Federal 
Government does, particularly in research and development work 
To do it once well and place the results at the disposal of all is far 
cheaper a; well as better than for separate agencies to do it many 


of the country’s population. 


times. 


E:xFFICIENCY IN THE GOVERNMENT SERVICE 


How to increase efficiency in the Government Service is an im- 
portant question, and nobody is more interested in it than those 
in the service. The problem is not merely how to reduce expenses, 
or how to get a cheaper government; but rather how to get the 
maximum of service and the best government possible for a given 
expenditure. The Government is a great codperative under- 
taking for the benefit of all the citizens of the United States. 
Obviously, ability, integrity, and experience are essential in those 
who conduct the various branches of the Government. The 
personnel must not change so frequently that a large proportion 
of the employees are merely learners, but should be so stable and 
competent that efficient service can be given. It has been shown 
that the cost of all the civil activities of the Government during the 
ten years from July 1, 1909, to July 1, 1919, averaged $2.15 per 
year per capita for the population of the country, and that during 
this period the cost increased barely as rapidly as the population 
of the country increased. At the same time the cost of com- 
modities more than doubled, the cost of living doubled, and the 
cost of doing private business increased in proportion. Put in 
other terms, the per capita cost of the civil side of the Federal 
Government in 1920 was only a little more than half of what it 
was in 1910 if measured in commodities or in money of equal 
purchasing power. During this ten-year period the wealth of the 
country had greatly expanded, the warhad come and gone, the 
problems of government had enormously increased, and yet the 
per capita cost of these civil activities measured in commodities 
had fallen to a little more than one-half. In the face of these facts, 
people are saying that the Government is extravagant, inefficient 
and overdeveloped. Would it not be fairer and wi hin the truth 
to say that the civil side of the Government taken as a whole is not 
subject to such unqualified statements. To be sure, there is 
inefficiency and incapacity; because salaries in many grades are 
inadequate, the turnover in the personnel has been excessive. 
This has tended to make the service in many cases inefficient and 
unsatisfactory. Too large a proportion of the personnel is in- 
experienced; too many are learners, and too few thoroughly com- 
petent. In some branches salaries are higher than the average 


and conditions are more favorable; and if at an early date the salary 
scale can be standardized and appreciably raised (especially where 
it is below the average), there is good reason to believe that condi- 
tions can be greatly improved. Given favorable conditions as to 
salaries, and an even chance with private business in other respects, 


it seems safe to expect that an enormous improvement would 
follow, and that the executive departments of the Government 
would obtain results both creditable and gratifying. Under such 
conditions plenty of able men can be found to work for the Govern- 
ment, in many cases at less salaries than the industries pay. And 
they would be productive and efficient and their work useful and 
profitable to their employers, namely, the people of the United 
States. It would be stimulating and inspiring to serve the Govern- 
ment under such conditions. Let us hope that measures under 
consideration may go far toward realizing these improved condi- 
tions, and that the scientifie and engineering work of the Govern- 
ment may soon be on a thoroughly stable and satisfactory basis 


THE GOVERNMENT'S DOING SCIENTIFI 
I;NGINEERING WorK 


REASONS FOR AND 


The first reason for the Government's doing research work in 
science and engineering is for the sake of science itself and its ap- 
plications, to promote knowledge and advance our civilization. Re- 
search in pure science and its manifold applications is carried on 
Municipal and state institutions, industrial or 
endowed laboratories and individuals at their own expense are 
constantly carrying on and publishing scientific research. For a 
thousand governments have leading part in th 
promotion of learning, and in more recent times in scientific and 
industrial research. History shows that scientific research justifies 
itself, and the United States of all countries in the world at the 
present time should take a forward ste p in this matter. At the 
present time and for years to come, scientifie research and the 


by many agencies. 


years taken a 


cultivation of learning in the countries of Europe cannot be what 
they were before the war. The enormous national debts of thos 
countries, the depreciation of their currency, the increased cost of 
living, in many countries the demoralization of industry and in 
war, all tend to retard the 
resumption of intellectual pursuits and the cultivation of science 
and learning. Since the war the national budget has greatly in- 
creased and the need for scientific and educational work has also 
greatly increased. We cannot draw upon other countries in future 
to the extent we have in the past for the results of scientific re- 
search. 


some countries the continuation of 


Are we going to recognize and meet the obligation resting 
upon us as a nation? 

The second reason for research is to aid in making Government 
efficte nt and effective th ough providing as complete knowledge as 
possible concerning the problems encountered in the administra- 
tion of the Government, such as those involved in constructing 
public buildings and other public works, in making public con- 
tracts, in inspecting and accepting deliveries on contracts and in 
collecting the revenue. In all phases of government it is im- 
portant to have full and reliable technical information. In view 
of the large interests at stake, and the supreme importance of 
having the Government maintain a high standard of intelligence, 
integrity and justice in its dealings with its own people and others 
it seems indisputable that generous expenditures made for scientific 
research for the purpose of aiding the Government itself would be 
justified. 

The third reasen for such research is to be nefit industry, to raise 
the standards of business practice, to increase efficu ney, to reduce 
wealth. Hundreds of corporations, large and 
small, maintain research laboratories for the development of their 
business, and there is no suggestion here that these be discon- 
tinued. On the contrary, they will become more efficient and mor 
useful if the Government carries on a large amount of fundamental 
research work designed to assist them and to make their work mor¢ 
useful and more reliable. It is better and cheaper to have funda- 
mental work done once thoroughly than many times imperfectly 
Hence if the Government does a large amount of research work of 
value to the hundreds of industries that require such information, 
it will enable them to do their work better and the public that pays 
all the costs to be better served. 

There are many subjects of research in which the industries, 
through engineering societies and trade organizations, codperaté 
in carrying out experimental or statistical investigations. Ther 
is a great advantage in such cases in having the Federal Govern- 
ment codperate, to be one of the group carrying out a given in- 
vestigation, and if possible one of the most active. In many cases 


waste, and to create 
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antagonistic interests can be harmonized and coéperation pro- 
moted by the presence of the Government. Unfortunately the 
Government agency most concerned is sometimes unable to respond 
to such invitations for lack of money. Such work must all be 
paid for in the end by the general public whether it is all done by 
the business corporations or some is done by the Government. 
If the Government participates (in a competent manner, of « 
the work will be benefited, the results are more likely to be 
able to all the interests concerned, and the Government is often 
to exert a helpful influence on the industry. Examples could be 
cited over and over again where this has resulted 


urse 
ivail- 
able 
Such work is 
constructive and helpful, and often more valuable in improving 
ommercial practice than the more drastic methods sometimes 
employed by the Government. Such work by the Government if 
done adequately would be of enormous value in developing Ili- 
dustry and making it better able to compete with other nations. 
We hear proposals to increase the tariff to give our manufacturers an 
vdvantage in our own markets. At the same time we are spending 
vast sums to build up a merchant marine to carry our products 
to the markets of the world. 
something in 


We should not therefore forget to do 
a constructive way to help the industries of the 
country, to increase 


their efficiency, to reduce waste and costs, 
to develop new processes and to compete as to quality and cost 
with the world. Thus will commerce be developed and cargoes 
provided for our shipping, without which the latter is useless 
rhe fourth reason for such research is to furnish reliable informa 


fron on techn cal, 


} 
” al and eCOonoOMIC subjects ai ordey fa oid 


ecuring an intelligent public opinion. Many injustices to society 
are prevented or corrected by the force of public opinion without 
legislation or governmental action. But in order that it shall be 
in effective and healthful influence it should be an enlightened 
It should be based upon reliable 
scientific, engineering, social or economic. For a 
mislead its people by the dissemination of false information is 
criminal; to needlessly leave them in ignorance by failing to tell the 
truth, or failing to secure information that would be of great 
economic and social value, is unfortunate, to say the least. Eduea- 
tion and an enlightened public opinion are essential to the success 
ol a democracy, and much greater attention 
broadest sense and to the application of science 
f knowledge would be 
enlightened public opinion. 


public opinion. information, 


government to 


to in 
and the diffusion 
securing such 


scrence its 


of vast assistance in an 
The fifth reason for such work is for the purpose of developing 
natural resources of the ‘y and the The 
the Forest Service, the Geological Survey, 
and just now the Federal Power Commission) 
ire doing work of this kind of great economic value. It is im- 
portant to discover new supplies of oil or gas or coal or other 
minerals, to reforest our exhausted timber lands, and to utilize our 
water powers. It is of equal importance to discover methods of 
economizing in the use of oil and gas and coal and timber, or of 
securing by coéperation and education the use of methods already 
well known. The needless destruction by fire of buildings, the un- 
necessary consumption of fuel in engines and boilers, the waste of 
power and of materials which tends to deplete our natural re- 
sources, should be studied thoroughly by the Government. Private 
igencies as a rule are not in position to solve such problems. The 
Government can afford to take a long look ahead. When 
100,000,000 people coéperate in a national problem, the cost upon 
each is very little and the chances of securing the needed coépera- 
tion are vastly increased. Such work pays abundantly in the 
early future if not in the immediate present, and it will pay again 
in the more distant future. While using up or destroying our 
inheritance from the past we should not be unmindful of those who 
come after us. 

The sixth and final reason for the Government’s doing scientific 
ind engineering work on a generous scale is to increase the effi- 
ciency of the Army and Navy, and to make more effective the 
preparation of the nation for military effort in the future. Modern 
warfare is largely a matter of the application of science and engi- 
neering to production, transportation, and destruction, all on a 
gigantic scale. Including the selection, training, feeding and care 
{ men, the development of armament, methods of defensive and 
ffensive warfare, communication and signaling, operations on 


the count national damain 
teclamation Service, 


and other bureaus 


HANICAL 


I 


NGINEERING l 


sea and land, under water and in the air, there is present an infinity 


of problems, first, for keeping up with progress in all lines of 
scientific achievement, and second, for making advances and in- 
ventions beyond the limits of what is already known. When 
one considers how vast is the field of modern military and naval 
activity he can appreciate how useful to the military departments 
is the scientific work done by the civil establishments if don 
adequately and well. During the war almost every scientific 
laboratory in the country was engaged upon military problems 
Many worked inefficiently, or to no purpose, but all made serious 
endeavors and many succeeded. If the lessons of the war are not 
to be lost, we shall be better prepared next time, and one the 
most effective means of insuring that end will be to develop the 
scientific resources of the Government. If the development of 
scientific methods and the applications of science are not made in 
time of peace it will be vastly more costly, if not indeed too late, 
to do it after war begins. In time of peace such knowledge will 


I 
promote ¢ fhiew ney, re duce waste and useless « xperiments al d pay 
for its cost many fold. 


The military value of a greatly augmented 


scientific program would abundantly justify its cost, but the same 
work would in most cases be worth quite as much to the civil 
interests of the country 
Cone LUSION 
We thus return to the question proposed at the outset concerning 
the scientifie and « ngineering work ol the Government Ly es if pay: 
Does it pay to promote science and learning? Does it pay to 


have all branches of the Government supplied with full and reliable 
technical information, and the officers of Go 

formed and able to obtain needed informatio 
reliable sources? 
industries of the country and develop wealth 
supply the public with reliable information and help to create a 
more enlightened public opinion? Does it pay to develop the 
natural resources of the country, to reclaim the deserts, and to 
improve the public domain? Does it pay to have the scientific 
and engineering agencies of the Government codperate « ffectively 
with the Army and Navy in time of peace, 
learned is so necessary in time of war? 
is to answer them 


vernment well in- 
‘tly and from 
build up the 


] | 
Does it pay to cooperat with and 
‘ Does it pay to 


as we have recently 
To ask these questions 
It certainly does pay, although time does not 
permit as detailed and specific an answer to the question as | 
should like to give. Can we imagine any other expenditure of 
money of like amount that could pay better? And if the 
penditure were greatly increased, would it not probably pay 
equally well? Would it not lighten rather than increase the burden 
of taxation? And while developing the country and its industries 
and benefiting the Government, it be at the 


exX- 


would same time 


promoting science and civilization. 


APPENDIX 


In the following classification the grouping is by functi but the order 
is largely determined by the order uppropriation bills and the Treasury 
publications. 

Group I Primary GoverNMENTAL FuNcTIONS, LEGISLATIVE, EXECUTIVE 
AND JUDICTAI 


] Senate 

2 House of Representatives 

3 Legislative, Miscellaneous 

$ (Capitol Buildings and Grounds 
5 Government Printing Office 


Erecutive 


o President, Vice-President, and White House Staff 
7 Civil Service Commission 
S Bureau of Efficiency 


9 Tariff and Other Commissions 


State De partme nt 
10 State Department Proper 
11 Diplomatic and Consular Service. 


Treasury 


12 Administrative, Bookkeeping and Warrants, Clerical and Miscel- 
laneous 

13 Auditors, Comptroller, Treasurer, and Registrar of the Treasury. 

14. Customs 

15 Internal Revenue 

16 Coast Guard 

17 Bureau of Printing and Engraving 
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18 Independent Treasury, Mint and Assay Offices 

19 Fiscal: Comptroller of Currency, Public Moneys, Loans and 
Currency, Farm Loans, ete. 

Tnterion Depariment: 

20 Office of Secretary and Miscellaneous 

21 Land Office and Land Service 

22 Patent Office 

23 Hospitals and Relief 

24 Territorial Governments 

5 Indian Office and Indian Service. 


Post Office Department: 


26 Post Office Department Proper 


2é Postal Service Miscellaneous 
28 Postal Service Deficiency or Surplus. 


Department of Agriculture: 
29 Statutory Salaries and Miscellaneous Expenses 
30 Meat Inspection Service 
31 Acquisition of Land to Protect Water Sheds 
32 Enforcement of Grain Standards, the Pure Food Law, and Animal 
and Plant Quarantine, etc. 


Department of Commerce: 


33 Office of Secretary and Miscellaneous 

34 Bureau of Navigation 

35 Steamboat Inspection Service 

36 Bureau of Lighthouses 

37 Bureau of Foreign and Domestic Commerce. 


Department of Labor: 


38 Office of Secretary and Miscellaneous 
39 Immigration and Naturalization. 


Department of Justice: 
10 Salaries, Expenses, and Sundries. 
Judie ial: 
41 Federal Courts and Penal Establishments. 


Independent Commissions, Ete.: 
42 Interstate Commerce Commission 
13 Federal Trade Commission 
14. Employees’ Compensation and Retirement Commissions 
15 Miscellaneous Commissions 
16 District of Columbia 
17 Panama Canal—Maintenance and Operation 
18 Public Buildings and Grounds—Maintenance and Operation 
19 Extraordinary Expenses. 


Grovur II Researcn, EpucaTIONAL AND DEVELOPMENT WoRK 
Department of Agriculture: 

50 Forest Service 

51 Bureau of Animal Industry 

52 Bureau of Plant Industry 

53 State Relations Service (Agric. Expt. Stations before 1915 

54 Codperative Agricultural Extension Work 

55 Office of Markets and Rural Organization 

56 Weather Bureau 

57 Bureau of Entomology 

58 Bureau of Chemistry 

59 Bureau of Biological Survey 

60 Bureau of Public Roads and Rural Engineering 

61 Bureau of Soils 

62 Bureau of Crop Estimates 

63 Bureau of Farm Management and Farm Economics 

64 Bureaus of Horticulture and Insecticide 

65 Miscellaneous. 


Department of Interior: 
66 Geological Survey 
67 Jureau of Mines 
68 Bureau of Education and Howard University. 
De partment of Commerce: 
69 Coast and Geodetic Survey 
70 Bureau of Standards 
71 Bureau of Fisheries 
72 Bureau of the Census. 
Mi cf llaneous: 
73 Public Health Service (Treasury Department) 
74 Bureau of Labor Statistics (Dept. of Labor) 
75 Children’s and Women’s Bureau (Dept. of Labor) 
76 Library of Congress 
77 Smithsonian Institution and National Museum 
78 Colleges for Agriculture and Mechanic Arts (Land Grant) 
79 Federal Boards for Vocational Education 
80 National and District of Columbia Parks; Botanical Gardens. 


Group III Pusriic Works 


SI tivers and Harbors 
82 Panama Canal Construction 


83 Public Buildings, New Construction (Supervising Architect's Office 
st Rural Post Roads and Forest Roads 
S5 Alaska Railway 


86 Reclamation Service. 


Group IV Army AND Navy 
7 War Department (Except Rivers and Harbors, etc.) 
SS Navy Department 
S89 Armament and Fortifications, Panama Canal 
90 Maintenance and Care, State, War and Navy Buildings 


Group V_ PENSIONS AND CarRE oF So.tprers, Er 
91 Pension Office and Pensions 
92 War Risk Insurance 
93 Rehabilitation of Soldiers, Federal Board of Vocational Education 
94 Care of Soldiers—Public Health Service. 


Grove VI OBLIGATIONS ARISING FROM THE ReEcENT Wak 
95 Railroad Administration 
96 Shipping Board 
97 Food and Fuel Administration 
98 Miscellaneous Boards and Commissions 
99 Special War Activities. 


Group VII _ INTERES! 


100 Interest on the Public Debt 
101 Interest on Loans and Trust Funds. 


Group VIII Pusiic Dest, Loans anp Trust Funps 
102 Public Debt Transactions 
103. Loans to European Governments 
104 Loans to Farmers, Banks, or Purchase of Stock 
105 Seigniorage 
106 Trust Funds. 


Group IX REVENUES 


107 Customs 
108 Internal Revenue 
109 Tax on National Bank Circulation 
110 Post Office War Revenue. 
(Sales of Government Lands arecredited to the Reclamation Service.) 


The Fuel Supply of the World 


L. P. Breckenridge has submitted the following revised table 
to be substituted for Table 1 in his article on The Fuel Supply of 
the World which was published in the January 1921 issue of Mr- 
CHANICAL ENGINEERING. This new table gives the figures pre- 
sented at the Twelfth International Geological Congress held in 
Canada in 1913. 

TABLE 1 TOTAL COAL RESI RVE OF THE WORLD IN MILLIONS 01 
ONS 


EASTERN HEMISPHERE 
Europe 


Germany $3? 356 
Great Britain and Ireland 189 533 
Russia (in Europe 60,106 
Austria 53,876 
France 17,583 
Belgium 11 000 
All others ® 736 
Total for Europe $4 190 
Asia 
China 995 587 
Siberia 173,879 
India 9 001 
Indo-China 0.00 
Japan ; 970 
All others 4.14 
Total for Asia ) 586 
Africa: 
South Africa 6.200 
All others 1.639 
Total for Africa 57,839 
Oceania: 
Australia... 165 
New Zealand 4 386 
All other Islands ‘ 1,452 
Total for Oceania 0,41 
Total for Eastern Hemisphere 92,0 


WESTERN HEMISPHERE: 
North America 


United States ie 3 838 657 
Canada , 1 234.269 
All others (including Central Ameri 
Gibectschawen . 5( 
Total for North America 5,073,43 
South America: 
oe 7 O00 
Chile .... 3}. 048 
eee : 2,039 
BE GARORB. oc cccce are 10 
Total for South America....... i 32,097 
Total for Western Hemisphere.......... 4,105,525 


Tora, RESERVE OF THE WorLD 307.55 
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PROGRESS 


A Review of Attainment in Mechanical Engineering and Related Fields 


| PORT on tidal power, outlining scheme for the utilization 

’ of tidal power in the estuary of the Severn, which is, next to 
the Thames, the longest river in England, and where the power 
available, by reason of the large ebb and flow, is greatly in excess 
of all the potential sources of inland water power within the United 
Kingdom put together. For this reason and, prompted by the 
growing necessity of economizing in the consumption of the 
national coal resources, the Water Power Resources Committee of 
the British Board of Trade has undertaken an exhaustive investi- 
gation and a scheme for the utilization of such power is suggested 
in its third interim report published toward the end of last 
November. 

The Committee states that the importance of the project from 
the national standpoint cannot be easily overrated in view of the 
magnitude of the power involved, and of the far-reaching character 
of the economic consequences which would follow the actual 
development of such a scheme if it could be carried out on sound 
economic lines, 

From data presented, one particular site on the Severn, not 
necessarily the best, might be rendered capable of developing 
tidal power representing a saving of from one and a quarter to 
two and a half million tons of coal per year, and this without 
even interfering with the navigation in the estuary. 

The question is, to what extent can this be actually accomplished? 
In the Severn estuary the tidal amplitude is large; and the con- 
figuration of the estuary is well suited to the purpose in view. 
lhe physical characteristics of the land in the vicinity are such 
is to facilitate the construction of a high-level storage reservoir, 
while the adjoining industrial district is one in which the power 
requirements are already large and the power supply is likely to 
be absorbed completely fo: industrial purposes. At the same time, 
however, there is no tidal-power development of any consider- 
ible magnitude in existence and no experience available to serve 

$s a guide. 

In view of this fact a sub-committee composed of Sir Philip 
Prof. A. H. Gibson was appointed for the purpose 
f a preliminary examination of the subject. While this sub- 
ommi'‘ee has not been able to secure any definite statement of 
pinion from the leading manufacturers of water turbines and 
lectric generators that would recommend the Severn scheme as 

practical undertaking, its members came to the unanimous 
greement that it certainly cannot be dismissed as impractical 
nd that a further and more detailed technical inquiry into the 
ibject. of tidal power is amply justified and should be initiated 
vithout delay. It is therefore proposed to appoint a larger com- 

ittee for a more careful study of the problem, and an intensive 
rogram of investigation for this committee is projected. 

What appears to be one of the greatest difficulties in the way 

tidal-power development is due to the intermittent character 

the service which such a development can give. The report 
mes, therefore, to the conclusion that if an electrochemical, 
ctrothermal or other process were devised capable of absorbing 
intermittent power supply subject to such variations as are 
herent in tidal-power generation, the commercial value of tidal 
wer would be greatly increased. Otherwise, it would be neces- 
ry to provide means for providing the intermittent output 
to a continuous supply more or less constant throughout the 
rking period, and such conversion can be accomplished only 
the expense of overall efficiency. (Abstracted through The 
ingineer, vol. 130, no. 3390, Dec. 17, 1920, pp. 614-615, gA) 


Dawson and 


lipat-PowerR DeveLopMENT, Prof. A. H. Gibson. A technica 
per, the author of which together with Sir Philip Dawson con- 
tufe the sub-committee of the committee appointed by the 
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British Board of Trade to investigate the subject of tidal-power 
development, in particular on the Severn River. 

The author discusses the several schemes of tidal-power di 
velopment proposed from time to time. All of these schemes ar 
based on the employment of one or more tidal basins in which 
dams or barrages are used, either to separate the tidal basins from 
the sea or from each other. The power is generated by means 
of turbines which are arranged so as to operate either on the falling 
tide only or on both rising and falling tides. In accordance with 
the various schemes employing two basins, the turbines are placed 
either in the dividing wall between the basins or in the wall dividing 
the basins from the sea. 

The author comes to the conclusion that for an estuary of the 
type of the Severn, the use of multiple basins is out of the question 
on account of the cost. The only schemes worthy of serious 
consideration appear to be those based on the use of a single tidal 
basin developing power either in the outflowing tide only or on 
both rising and falling tides, and with the turbines coupled to 


B 





Fic. 1 Curve Representine Tipat Rances THROUGH ON: 


LuNAR CYCLE 


generators which deliver directly into the distributing system 
when the demand permits of this, and which at other times supply 
the motors of a pumping station supplying water to an elevated 
reservoir for which a secondary system of turbines is supplied as 
required under a constant head. 

The following will be found of general interest in 
with the design of tidal-power projects. 

Mean Output during a Lunar Cycle. When the tidal range fo 
each day during a lunar cycle is known and the working period 
and mean head for each day have been settled, the output in 
horsepower-hours per tide from the primary turbines may b 
determined and the curve may be plotted on a base representing 
the number of tides to show the output per tide, as in Fig. 1. The 
mean height of this curve represents the mean output of the primary 
turbines over the lunar cycle. 

Assuming the curve representing the tidal range to be a sine 
curve with a mean height of H and a fluctuation +h and assuming 
the working head to be proportional to the tidal range, the output 
per tide with the given turbine capacity will be sensibly proportional 
to the square of the tidal range and for any particular tide will 
be equal to 


connectiol 


k(H + 


From this is derived the mean output ol 
he primary turbines over the whole cycle as be ing ( qual to 


h sin 6)? 


where k is a constant. 


3(Ps + Pw) + 2VPsPn 


8 hp-hr. 


KP s lip-hr. 
If, for example, the tidal range at springs is twice as great as at 
neaps, so that Ps = 4Py, the mean output will be 0.594Ps, 
while if Ps 8Py, the mean output will be 0.51 Ps. 

The curve ABC of Fig. 1 represents the output per tide in th 


clase where Ps 4Py, while OD represents the mean output per 
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tide over the cycle. Actually, however, a portion p of the output 
of the primary turbines is lost in the process in various ways. 
If g be the fraction of a complete tide during which the primary 
turbines operate and if Ps, be the mean output into the distribution 
system from both primary and secondary turbines in horsepower 
hours per tide, then if p be taken as being equal to 50 per cent 
and if the turbines operate for 5 hr. per tide, 
y 100 — 50) 
1100 — 204 

With the system of operation involving a 10-hr. working period 
per tide Ps would equal a value 66 per cent greater than would 
be obtained if all the output of primary turbines were utilized 
ior storage. 

From this the author proceeds to the consideration of the three 
basic schemes of tidal-power development, namely: 


Py KPs 0.625 APs 
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Fics. 2 AND 3. SettTinas For A Dam IN A TripDAL-PowER DEVELOPMENT 


[—Turbines operating on a falling tide only with a constant rate 
of fall in the basin. 

I11—Turbines operating on both rising and falling tides with con- 
stant rates of rise and fall in the basin. 

[11—Turbines operating on rising and falling tides under the 
natural difference of head existing at any given instant. 

An analysis of the first scheme of operation on a falling tide 
only with a constant rate of fall in the basin shows that the range 
of working heads (assuming Severn conditions) is from 25 ft. 
to 8 ft., and the difficulty of insuring reasonable efficiencies at 
constant speed over this range would be great. By reducing the 
working head at spring tides this inequality may be reduced, and 
by arranging the working period so to extend beyond low tide a 
greater output may be obtained. By limiting the turbine capacity 
to that necessary to absorb the energy available at neap tides, 
the cost of the turbines and of the time in many cases will be 
reduced to 74 per cent of its original value. This can be done at a 
sacrifice of only 15 per cent of the continuous 24-hr. output, with 
economies in several other directions. 

The second and third schemes are discussed in detail, the general 
conclusion arrived at by the author being that the first scheme, 
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the same, while it enables a much more efficient type of turbine 
setting to be used and the number of sluice gates to be halved. 
It has the further advantage where applied to a navigable river 
tha’ the depth of water in the basin never falls below mean tide 
level or thereabouts, so that navigation above the basin is im- 
proved. The scheme is essentially more simple than any one 
involving double-way operation, and the balance of advantages 
would app ar to be heavily in its favor. 

Double-way operation under natural head has the disadvantage 
that the variation in working head is normally very great, while 
if the conditions be modified so as to reduce this variation the 
power developed falls off seriously. 

Genera’ Arrange ment of Turbines. In view of the large number 
of turbines necessary, and of the great volume of water to be 
handled, the only feasible arrangement, in a large installation, 
consists of a long dam, which may require to be curved, or to be 
carried diagonally across the estuary in order to provide sufficient 
room for the turbines and sufficient waterway for the necessary 
sluices. A simple type of setting which has been suggested is 
shown in Fig. 2, and a second type, intended to reduce the necessary 
length of dam and the number of sluices by installing the turbines 
in a double bank, is shown in Fig. 3. Owing to the fact that the 
modern low-speed turbine has of necessity a high velocity of flow 
through its runner, often amounting to as much as 0.75v(2gh), 
it is necessary for high efficiency to form the discharge passages 
with easy curves and gradually increasing sections, so as to reduce 
the loss of energy at discharge to a minimum, and so as to reduce 
the velocity of ultimate discharge to something in the neighborhood 
of 4 ft. per see. For example, with a mean working head of 13 
ft. (4 m.) the velocity of discharge from the runner, taking this 
to be only 0.5¥V (2gh), would be equivalent to a head of 2.5 ft., and 


the maximum possible overall efficiency of the turbine, assuming 














Fic. 4 SerrinGc ror A Dam IN a Tipat-Power Derevetorment 


hydraulic efficiency of S5 per cent in the turbine itself, would be 


only 
_{ 10 2.0 
O.S5 0.64 
‘ere 


if the whole of this discharge energy were rejec'ed, as would be 
the case with either of the settings illustrated. With double- 
banked turbines the difficulty of obtaining a sufiicient waterway 


TABLE | COMPARATIVE RESULTS OF WORKING UNDER TIDAL-POWER DEVELOPMENT SCHEMES I, If AND III 


Output, 
Continuous 
24-Hour, 
assuming 


Capacity 
under a Head 
of 13 ft ot 


50 per cent Primary 
Losses in Working Period Working Heads rurbines 
Pumping per 25 Hours Springs Neaps required for 
Scheme Method of Operation and Storage Springs Neaps Max Min Max Min the Scheme 
I Falling tide only—with constant rate } a) 7,680 7.4 6.6 5.0 21.0 9.8 8.0 36,700 
of fall in basin xis 7 ‘ b) 8,400 12.0 6.6 2.5 8.0 9.8 8.0 33.600 
II Rising and falling tides—with constant 
rates of rise and fall in basin 
All energy absorbed a) 13,150 13.0 12.0 11.9 10.0 7.8 6.5 116.600 
Only part of energy absorbed on “} 
rl b 000 3.0 ?.0 7 ».5 ) 
rising spring tide ae ) Vi, l 12. 11.9 10.0 7.8 ( 68 000 
lil Operation on rising and falling tides 
under natural head oy 12,400 20.4 13.6 19.0 4.0 6.0 4.0 54.000 


which involves operation on a falling tide only, has the disad- 


area in the face of the dam to insure even such velocities as these 


vantage that the output is only about two-thirds of the output is almos insuperable, and would appear definitely to preclude 
theoretically possib'e with double-way operation (Table 1). On _ this type of setting. 
The only really efficient type is indicated in Fig. 4. Adopting 


the other hand, the output per unit of turbine capacity is sensibly 
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hie ad of 
giving an output, 


this, a turbine capable of developing 3000 b.hp. under 
13 ft. would require a spacing of about 52 ft 
under this head, of approximately 60 b hp per loot run of the dam. 
With smaller turbines the output per foot run of dam would be 
smaller, amounting to abou 50 b.hp. per foot run for turbines 
of 2000 b.hp. capacity 

Thus in Scheme I, seventeen turbines, each of 2000 b.hp. capacity 
would be required, and these wou'd require adam at least 680 ft. long 

Owing to the relatively large variations in working head in any 
simple scheme, the question of the most suitable type of genera‘ ing 
machinery is one of some difficulty. Under the extreme varia- 
tions of head occurring in any such scheme, the efficleney of any 


constant speed turbine fall off somewhat rapidly, eSpeci VY at 
the lower heads Ithough recent developments of such turbines 
have shown results which would have appeared impossible onl 
few vears ago. Turbines are now available which are capable of 
operating under a variation of head equal to 50 per cent on each 
-ide of the mean, with efficiencies which do not fall appreciably 
below 70 per cent over this range, so that this method of operation 

quite feasibl It is understood that one well-know firt 

prepared to construct variable-speed turbines coupled to cor 
stant-speed alternators, and if this can be done without undue 
mechanical ecomplicati and cost, it will probably prove the best 
oluti n 


Another possibility consists in coupling the primary turbine 


to alternators, at a fairly low frequency, and to transmit all the 


power, through a comparatively short transmission line, to motor- 
driven centrifugal pumps coupled to synchronous motors. In 
order to avoid the cost and compli ition of transformers. the 


limit of voltage might be that for which the machines can be con- 
Under these conditions 


the speed of the primary turbines would be allowed rv with 


veniently wound, i.e.. about 10.000 volts 


Ienition and Cooling in Gasoline Engines 


ENGINEERING 


the working head and the speed of the pumps would vary in the 
same ratio. In this case multi-stage pumps would be necessary 
with provision for adjusting the number of stages in use according 
to the speed of the primary turbines. This method, involvir 
the storage of all the output of the primary turbines, however, 
involves a relatively low overall efficiene. 


The difficultites of speed variation and electrical regulation could 
largely be overcome by the use of direct-current generator hich 
would enable the turbines to be operated alway t the speed 
corresponding to the available head, and under conditi 
high hydraulic efficiency nd in view of tl t] 
Thury scheme of high-pressure direet-current 
transmil “LOT thi method I i 1 iM considered ort i! 


] ‘ 
solution 


Another Dos Diuitv constpst i! coupling 


directly to centrifugal pumy harging eC} 
oir through one or 1 ( dui r pip 

easibilitic this depe 1 the topograpl ; 
ic W here he storage res¢ oir 1s not 

to the dam, and where the head is large, t r 

conduits would in general be excessive Moreover, th 

( rranging the design of the dam so as to include these would 

be great It probable, indeed, that this latter factor ld 

preclude the use of this otherwise simple method in any inst tior 

having a long dam and a large number of primary turbines, thougl 


it might offer the best solution in a small installatio 
lor any given scheme it is essential to give full « 


to all the possible mechanical and electrical expedient for ce 


veloping the power, and to compare these from the view of sin 
plicity, overall efficiency, first cost and cost of operation and main- 
tenance, Ena neering, vol. 110, nos IS67 ind ZS0S 1) 10 
ind 17, 1920, pp. 778-780 and 793-795, 17 figs., (4 


Reports of the 


National Advisory Committee for Aeronautics 


TH biftl d Sixth Annual Reports of the National Advisory 


Committe \eronautics ¢ ering the vears LOLLY nad 
1920 present a mine of \ tluable information on subjects ¢ nnected 
with the design and construction of aeroplanes and their propelling 


nachinery As it would be difficult to present even the main con- 


usions of the work 


reported in about 1000 pp of the original 
locuments, attention will be called here only to what might b 
illed the high spots of this important work 
he parts of particular interest to’ mechanical engineers, in 
general, are those dealing with the power plant of an aeroplane, 
particularly much of the information contained in the report 
immediate application to gasoline engines generally and not 
» aeroplane engines exclusively The two subjects most ex- 
tensively dealt with in the report are ignition and cooling in engines 
In the field of ignition, again, particular attention is paid to spark 
lugs. Only one investigation (Report No. 58), by 1 
deals with characteristics of high-tension magnetos, 
{s regards spark plugs, Report No. 51, by F. B. Silsbee, gives a 
general discussion of the causes of failure of spark plugs, which are 
numerated as follows l, 


hort-circuit; 2, fouling with oil deposit causing open circuit; 3 


1 
B. Silsbee, 


Fouling with carbon deposit causing 


breaking of the insulator; 4, preignition; 5, conduction through the 
nsulator; 6, electrical puncture of the insulator; 7, minor troubles 


such as warping and breaking of electrodes, ete 
Experience in the altitude laboratory at the Bureau of Standards 
nd authoritative information received from France indicate that 
the first type of failure accounts for over 50 per cent of the trouble 
encountered in practice, particularly at high altitudes, and the 
third type for nearly 40 per cent; the second type of failure occurs 
quite frequently when first starting an engine, but very seldom 
develops after the engine is once running. The other types of 
failure are of relatively rare occurrence, but must be kept in mind 
in the design of spark plugs, since departure from the conventional 
designs is very liable to produce one or another of them 


As regards remedies for these troubles, the author comes to the 


ynclusion 1 hese are so conflicting in rt ( 
conclusions can be draw | the desig » lug eC! 
ease a matter of balancing opposing conditions to suit require t 
in the particular engine considered 

The subject of gas leakage in spark plugs has be y 
by L. B. Loeb, L. B. Sawver, and bk. L. Fonseea 

The method used by the Bureau of Standards for determining 
gas leakage may be described as follows: The plugs to be tested 


ire screwed into a pressure bomb, which is then filled with con 


pressed air while submerged in a bath of oil heated t 


1 


temperature. The leakage of air through the plu 


by the displacement of oil in an inverted bell jar placed over the 
plug. Standard conditions for testing the relative merits of diffe 
ent types of plugs are 15 kg. per sq. em. (225 Ib. per sq. i 

302 deg. fahr 
In the course of this investigation an interesting series of test 


pressure and 150 deg. cent 


temperature 
was made to ascertam the re lation, if any between leak Lue ind 
pressure. No definite relation between the variables has been 
deduced; neither has it been possible to establish any definite r 

An effort was also mack 
to determine whether there was on the whole any relation betwee 


lation betwe en temperature and leakage 

the design of the plug and its gastightness From data obtained 
it would appear that a molded insulator is distinetly superior to 
the other types In the matter of gastightness, and the good per- 


formance of gas plugs is said to be due to their being of molde 
construction. 

The other methods of assembly have been found defective i 
one or another respect. As regards porcelain and mica insulators, 
the difference in respect to gastightness has been found to be very 
slight. It was found, however, that the laminated structure of 
the mica does not seriously decrease gastightness of the plug, and 
on the whole it would appear that leakage is more dependent upon 
workmanship than upon design, as tight and leaky plugs have been 
found in nearly every design submitted for test. 

The question of the comparative temperatures in spark plugs 
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having steel and brass shells was investigated by C. 8. Cragoe 
(Report No. 52) to determine whether brass is superior to steel for 
that purpose, because of its greater heat conductivity. The tests 
were made on an aeronautical motor and also on a truck motor. 
In the latter case, however, a special cylinder head was used which 
gave & maximum compression of about 115 Ib. per sq. in., which 
brought the truck motor practically into the aeronautical-motor 
class as far as temperature conditions were concerned. 

The results were somewhat unexpected. The temperatures of 
the brass shells were found to be considerably higher than the steel 
in each case. The temperatures in the center of the porcelain 
were also higher in the case of brass shells. This is explained by 
the following: The heat received from the hot gases in the cylinder 
at the inner end of the brass plug is more readily conducted longi- 
tudinally to the upper part of the shell, which is thus maintained 
at a relatively higher temperature in spite of the loss of heat from 
the upper portions of the shell and insulator by radiation and con- 
vection. Since the contact between the porcelain and the plug 
in the engines tested was above the plane of the engine water 
jacket, the porcelain was less effectively cooled in the case of the brass 
plug where the upper part of the metal is hotter, and consequently 
shows a higher temperature throughout its length. 

In this instance the tests can hardly be considered as conclusive, 
as apparently the design of the engine was such that the good fea- 
tures were carried out on an engine where the spark plug sits in a 
water-cooled boss, as is the practice in a good many tractor engines. 

One of the most important parts of the spark plug, and also the 
one that is particularly apt to give trouble, is the insulator. Com- 
mercially, three kinds of insulators are known: mica; the various 
insulators produced from tale or soapstone, known under various 
trade names such as lava, steatite, ete.; and ceramic insulators, 
generally, though not always correctly, referred to as porcelains. 
Of these the third class is by far the most extensively used, especially 
for engines other than aeronautical. The properties and prepara- 
tion of ceramic insulators for spark plugs constitute one of the most 
interesting reports published by the National Advisory Committee 
in relation to the subject of ignition. 

The first problem was to develop a method of measuring resis- 
tances of insulators at high temperatures, a subject of great im- 
portance as the insulator’of a spark plug has to withstand the high 
voltages applied to it mainly when it is heated to quite a considerable 
extent. 

A method has been developed by the Bureau of Standards in 
which alternating current is used (volt-ammeter method) and tests 
have shown that successful measurements on a single specimen 
give results repeating to a few per cent. This method, however, 
gives results for the material in the unpolarized state, leaving 
largely open the very wide field of investigation concerning the 
phenomenon of polarization in spark-plug porcelains. The term 
polarization, it may be stated, has been applied to a phenomenon 
the fundamental manifestation of which is that if a constant direct- 
current voltage be applied to a specimen the resulting current. will 
decrease at first rapidly and then more gradually. If the applied 
direct-current voltage be then suddenly reversed the initial current 
in the new direction is found to be approximately equal in magni- 
tude to the original current and much greater than the value im- 
mediately preceding the reversal. This implies a counter-electro- 
motive force and is analogous to certain phenomena observed when 
polarization is present. 

The measurements made of electrical resistance of various in- 
sulating materials at high temperatures (R. K. Honaman and EF. 
L. Fonseca) have shown that quartz is by far the best of the ma- 
terials tested as far as resistance at high temperature is concerned, 
although several of the laboratory porcelain bodies approach this 
fairly closely. The mica plugs show fairly high resistivity, but it 
should be noted also that this material loses its water of erystalliza- 
tion at temperatures approaching 1000 deg. cent. and becomes 
very soft and friable. The steatite and Rajah porcelains from 
Germany are not notably high in resistivity. The French porce- 
lains, on the whole, have been found to be not as good as the more 
modern American bodies. 

The average commercial porcelain was found not capable of 
fulfilling the conditions required for spark-plug service nor for any 
other conditions where high-tension currents are employed and the 
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temperature is considerably above atmospheric conditions. Be- 
cause of this, an extensive investigation was undertaken (report 
by A. V. Bleininger), as a result of which porcelains possessing 
usually high qualities were developed at the Pittsburgh laboratory 
of the Bureau of Standards. One of the features of one of the 
porcelains developed was the replacement of the usual magnesia 
flux by beryllium oxide, which, among other things, is of interest 
as giving a lower thermal expansion of the porcelain than is the 
case in feldspathic porcelains. Attempts were also made to replace 
quartz, for which purpose a number of substances were tried. It 
was found that such materials as highly calcined kaolin, alumina, 
zircon or sillimanite, either natural or synthetic, are suitable, the 
question of selection of any one of these materials being determined 
by its price or available supply. 

Among other things the report gives complete formulas for several 
new porcelains. 

The subject of cements for spark-plug electrodes is covered m a 
report by H. F. Staley. It was found that cements in spark plugs 
are a prolific source of trouble. In the first place, they are apt to 
eat away the nickel electrode wire, or if they hold the wire firmly 
then they are apt to crack the porcelain due to the differenee in 
the coefficients of thermal expansion of the wire and porcelain. 

It would appear, however, that while a cement composed of 
silicate of soda and raw kaolin was developed that would not de- 
stroy the nickel wire, the best construction of a spark plug is the 
one where no cement is used at all, but instead a mechanical seal 
is provided at the top of the porcelain to make the plug gastight 

All the foregoing reports deal with the subject of spark-plug con- 
struction. Next comes a series of reports referring to the perform- 
ance of spark plugs, starting with the report by L. B. Loeb and 
IF. B. Silsbee on the effect of temperature and pressure on the spark- 
plug voltage. J. J. Thomson propounded a theory according to 
which the sparking potential depends solely on the density of the 
gas between the electrodes, that is, on the total number of molecules 
between the electrodes. The Bureau of Standards undertook to 
investigate whether this law held for pressures and temperatures 
which might occur in the cylinders of a high-compression engine of 
the aeroplane type just before the ignition of the charge. In aero- 
plane engines the maximum compression pressures under normal 
conditions range from 90 to 130 lb. per sq. in., with temperatures 
up to 300 deg. cent. 

These experiments confirm the relation that the breakdown 
voltage of a spark gap depends only upon the density of the gas 
and varies with pressure and temperature only as they affect the 
density. This relation is found to be valid up to 800 deg. cent. 
and 8 atmospheres pressure. Both the pressure and temperature 
of the charge in a gasoline engine increase very greatly during the 
compression stroke, but the sparking voltage can be computed 
from the linear relations shown in a diagram aecompanying the 
report (plot 5) without a knowledge of these variables separately, 
since the density is determined solely by the original density and 
the compression ratio. For small changes in deasity, as between 
engines of different compression ratios, the assumption that the 
voltage is proportional to the density may be made. 

With the sudden discharge from an ignition coil or magneto a 
disruptive spark is produced even at temperatures where a 60-cycle 
voltage would produce a brush discharge. 

The voltage required for a spark plug set at 0.5 mm. (0.020 in.) 
in an aviation engine of moderate compression is of the order of 
magnitude of 6000 volts. 

It is by no means certain as yet what governs the ability of a 
spark to fire a mixture in the cylinder of an internal-combustion 
engine (incendivity of the spark), but it is without any doubt of 
considerable interest to know the heat energy of various ignition 
sparks. The Bureau of Standards has developed a method for 
measuring this energy and carried out a number of such measure- 
ments. 

The ordinary spark plug is subject to a good many ills, among 
them fouling with carbon and oil which are deposited on the sur- 
face of the insulation and form a conducting path sufficient to pre- 
vent sparks from jumping across the air gap. One of the methods 
suggested as a relief in such a case was the use of a subsidiary gap, 
usually in series with the main air gap. 

Several such devices have been tested by the Bureau of Stand- 
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ards, which comes to the general conclusion that addition of a prop- 
erly designed and operated gap in series with each plug may help 
in the case of fouling. 

Another subject to which a good deal of attention has been paid 
is that of radiators for aeroplane engines, which is, in a way, of a 
somewhat passing interest in view of the fact that the general tend- 
ency in the development of aircraft engines is toward the entire 
elimination of indirect cooling. 

An extensive report by H. C. Dickinson, W. 8. James and W. B. 
Brown presents a general discussion of test methods for radiators 
which is of interest also in that it presents a careful analysis of the 
main factors affecting radiator performance. 

The report on head resistance due to radiators is of particular 
interest to aeronautical engineers. So, in a way, is the report 
on the effect of altitude on radiator performance. On the other 
hand, the reports covering results of tests on radiators for aircraft 
engines give a good deal of information which may be of considerable 
value also to makers of motorcar radiators. 

In these tests it was found that: 

1 Heat transfer is a function of mass flow of air, independent of 
density. 
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2 Heat transfer is roughly proportional to mass flow for a core 
having only direct cooling surface. When there is a considerable 
amount of indirect cooling surface the heat transfer increases less 
rapidly than mass flow at high air speeds. 

3 Heat transfer is proportional to the temperature difference 
mentioned above. 

+ Heat transfer is not greatly affected by the rate of water flow 
provided the rate is above 2 gal. per min. per in. of core depth 
per ft. width of core. It should be noted, however, that this is 
true only when the mean water temperature is regarded as con- 
stant. 

5 Heat transfer from direct cooling surface is not appreciably 
affected by the composition of the metal. When fins and other 
indirect cooling surface are used the thermal conductivity of the 
metal is important. 

6 Heat transfer is somewhat increased, but at the ¢ xpense ol 
large increase in head resistance by spirals or other forms of pas 
sages which increase the turbulence of the air stream. Heat trans- 
fer is greater for smooth than for rough tube walls, for, if the sur- 
face is rough, it will be covered with a laver of more or less stag- 
nant fluid. 


Electric Melting Furnaces 


A HISTORY of the commercial development of the electric 
4 “ melting furnace, and descriptions of the principal types of 
electric furnaces which are now obtainable on the market for various 
industrial purposes. 

In 1877 Siemens succeeded in melting steel by the use of the 
electric arc. He devised two types of furnaces: An arc-radiation 
furnace in which the steel was melted by radiation from an are 
between two electrodes located horizontally above the metal; and 
an are-resistance furnace in which the steel itself was made one 
of the electrodes of the arc. 

The are-radiation furnace was subsequently developed by Cap- 
tain Stassano of the Italian Army, who employed three electrodes 
coming together in triangular formation above the bath and used 
. three-phase are. From forty to fifty furnaces of the Stassano 
type are at present in operation throughout the world. 

There are other furnaces of a somewhat similar character, heated 

y radiation from the are. Sometimes the arc is changed a little 
inshape. Such a one is the Rennerfelt furnace, which is essentially 
f the same general type, though differing in details. It consists 
of one vertical and two horizontal electrodes, which project the are 
ike a blowpipe on the surface of the metal. 

There are still other types of the are furnace. There is the rock- 
ng are furnace, in which the electrodes pass through the sides of the 
furnace, but the metal is rocked so that it is uniformly heated, thus 

mbating unevenness of temperature caused by intense heating 

ear to the are. This particular modification of the are-radiation 
irnace has been found very useful in the melting of alloys con- 
ining volatile metals, such as, particularly, brass. 

rhe are-resistance furnace was commercialized by Girod, a Swiss 

etrical engineer. He constructed a saucer-shaped, steel-melting 

irth and put through a hole in the bottom of it a soft low-carbon 
eel rod. The electrode passing through the hearth was 18 in. 
ng; In running it melted 6 in. and left 12 in. solid. This auto- 
itically sealed it, and the current was taken away from the pro- 
ting end outside, which was water-cooled. The Bethlehem Steel 
runs a 10-ton Girod furnace at Bethlehem. 

Further progress was made by embedding the electrode in the 

‘ttom of the hearth. A typical development on this principle 

the Heroult are furnace, in which two electrodes are used. The 

rrent passes from one electrode through the slag to the metal, 

trough the metal, and thence back to the other electrode. There 

re therefore two ares in series. Nearly two hundred and fifty 
Heroult furnaces are operated in the United States. 
The resistance furnace is a type of furnace which does not use 
he are. In it the metal is heated by the resistance of a solid or 
liquid material. The resistance-radiation furnace is one where 
the metal is heated by radiation from the resistor, the latter being 
heated by the direct passage of the current. Another form of 
resistance furnace operates on what is termed the “pinch effect,” 


t} 


that is, the force which, when a current of high density passes 
through a properly proportioned liquid resistor, causes the liquid 
metal to be ejected from thé center and the cooler metal to flow 
in from the periphery. Liquid metal in small channels communi 
cating with a larger bath of metal, is heated through its own re- 
sistance. This type of furnace has received many modifications, 
among which is the use of current generated in the tubes by i 

duction, so doing away with electrodes 





ric. 1 Greaves-ErcHe tits THReEE-loN ELecrric fut. Ack 

The Greaves-Etchells furnace is of the are-resistance type. The 
transformers are connected delta on the primary side and Y on 
the secondary. One of the legs of the transformer is applied di- 
rectly to the bottom of the furnace by means of copper busbars 
and a copper plate, which conducts the current through a bottom 
composed principally of magnesite and dolomite, in such a way 
that there is a graded resistance, beginning with a low resistance 
and ending high. The other two legs of the transformer are con- 
nected to movable electrodes, which extend down through the roof. 
Regulation is then maintained by the usual types of furnace regu- 
lators. Two voltages are used, the higher voltage for melting down 
and the lower for refining. Fig. 1 shows a rocking Greaves-Etch- 
ells three-ton electric furnace. 

By a careful analysis of the conditions described above, it will be 
noted that the combination of a resistive bottom and the delta-Y 
connection of transformers is one which prevents serious overload- 
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ing of one phase, at the same time doing away with a specially 
high reaetance, which is necessary on other makes of furnaces. 

Metallurgically, a furnace which uses the bottom as a resistor, 
ind therefore as a heat producer, is superior to one which generates 
ull the heat above the bath. This is especially true of the pro- 
duction of alloy steel, where materials are used which have a higher 
specific gravity and also higher melting point than the steel itself. 
Rabbling becomes unnecessary in the Greaves-Etchells furnace, 
ind the roofs last longer, since they are not punished so severely. 

The shape of the lining of the electric furnace of the are type 
illects its performance very materially, and if not correct may pro- 
luce cold spots or hot spots in the metal. 

















Fic. 2) One anp One-Hatr-Ton Moore Evectric Steet Furwnact 


For a detailed discussion of this subject, reference is made to the 
riginal article by I’. W. Brooke. 

In the Moore rapid “Lectromelt” are-resistance furnace the tilt- 
ing mechanism is placed above the floor and the tilting motor is 
mounted on a bracket to the side of the furnace where it is accessible 
and out of harm’s way from molten steel slag and dirt. Ther 
is no mechanism in the furnace pit. The conducting arms of this 
furnace are also the electrode-supporting arms, a fact which per- 
mits placing the insulation between the furnace shell and the arms 
back at the supporting columns where it is not subject to the rapid 
deterioration from the heat above the furnace. The inverted 
dome-shaped bottom of the furnace prevents any possibility of 
floating the furnace bottom through the expansion of the shell, 
as the bottom refractories are arched in place. This furnace is 
designed for the rapid casting of steel, the usual time of melt-down 
being from one-half to three-quarters of an hour. <A 1! . ton Moore 
electric steel furnace is represented in Fig. 2. 

An illustration of a Weeks rotating brass furnace is given in 
Fig. 3. In this type of furnace the metal is melted by the open 
single-phase are produced by horizontal electrodes passing through 
the center axis of the drum. It is necessary in using an electric 
are for melting brass to keep the metal thoroughly mixed in order 
to prevent the zine content from boiling out, since zine volatilizes 
at a lower temperature than the melting point of copper. This 
has been accomplished by rotating the drum about the electrodes 
which constantly mixes the superheated surface with the colder 
metal at the bottom of the bath, thus keeping the bath at a uni- 
form temperature and the zine so well mixed with the copper that 
volatilization is a minimum. The Weeks furnace operates single- 
phase and has for the '/.-ton size a kilowatt rating of 200 and for 
the one-ton size 300 kw. The power factor averages around 80 
per cent. 

An interesting induction furnace of the vertical ring type is 
the Ajax-Wyatt electric furnace. The construction of this fur- 
nace will be readily understood by noticing the sectional views 
of Fig. 4. In the resistor rapid circulation is obtained as a result 
of the combined forces exerted therein, namely ‘motor effect,” 
“pinch effect,” and “thermal effect.”” Each of these forces tends 
to force the metal upward. The strongest force exerted is that 
due to “motor” effect which is applied in greatest degree of force 
at the angle, which is so placed that it is at the extreme bottom 


of the furnace. The heating and the stirring is all applied from 
the bottom. No mechanical contrivance is necessary to produce 





circulation, or mixing. The heat losses are merely those due to 
radiation, and the small transformer losses. The Ajax-Wyatt 
furnace has thus far been developed only for melting the copper 
zine alloys, 
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It is possible to handle the full comme reial range of 























such alloys as is used in rolling-mill practice. Development work 
Is progressing in adapting the furnace to other uses, and it is ex- a 
pected that it will shortly be possible to handle all the non-ferrous 
alloys in this furnace, and possibly some of the ferrous metals 
Symposium in Journal of the American Institute of Electrical Engi- 
s, Vol. 39, no. 12, Dee. 1920, pp. 1034-1043, 16 figs 
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Fic. 3) Weeks Evecrric Rotating Furnact 


\ simple type of are-radiation furnace which can be operated 
directly on a 220-volt motor circuit, without transformers, has been 
designed by Frederick von Schlegell, of the Industrial Electric 
Furnace Co., Chicago. The ares are drawn, sustained and reg- 


ulated by a balance system automatically giving stability. The 
heat element is suspended through the roof, and consists of an 
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electric are torch, which diffuses a large, intensely hot flame. The 
shell is cylindrical and of extra heavy steel plate, and is supported 
on heavy rocker trunnions which allow it to lock after pouring. 
Tilting is by hand and all mechanical tilting equipment has been 
eliminated. The furnace is built for single-phase, three-phase or 
direct current. With single-phase or direct current, two electrodes 
are used and with three-phase three electrodes. They are held 
in place by a refractory sleeve so mounted that the sleeve and 
electrodes can be raised or lowered or swung aside to permit charg- 
ing through the top opening of the furnace. This does away with 
side doors and prevents loss of heat. The furnace is lined with 
an insulating coat next to the shell and a ganister lining mixed 
with a small percentage of fireclay, and a pine-tar product is ram- 
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med in place with air rammers. It is stated that this furnace will 
melt all ferrous and non-ferrous metals The Foundry, vol. 48, 
no. 359, Nov. 15, 1920, pp. 929-930, 2 figs. d) 
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STEEL Rats FROM Stink-HeApD AND Orpinary Rai. INGors. 
The object of this investigation was to determine the relation 
of ingot practice to the properties of rails from such ingots, and 
in particular to determine the amount of total discard necessary 
to obtain rails free from piping and segregation above 12 per cent, 
which have been rolled from steel made in accordance with varying 
melting, casting and ingot practices. 

To that end 35 ingots, made by the converter process at Had- 
field’s, Sheffield, England, and cast by the sink-head process with 
large end uppermost, were shipped to Sparrows Point, Md., and 
rolled into rails; these were compared with 15 rail ingots made in 
the ordinary manner with the small end uppermost. Each sink- 
head ingot, of about 5300 Ib. weight, and, deoxidized with aluminum 
in the mold, represented a separate heat of converter steel and 
all the heats and ingots were -made in the same manner. The 
composition and properties of these ingots were of remarkable 
uniformity. The comparison ingots, of 7300 lb. each, were from 
three separate open-hearth heats, an additional variation being 
made in the casting and open-hearth practice tor each. live 
ingots were selected from each of these three heats Thus, in 
reality, comparison was made of four different kinds of steel of 
very nearly the same composition and physical properties, and of 
two types ol ingot form. 

The comparison was mac 


by rolling most of the ingots into 


rails and taking test specimens at each rail cut, as well as from 


a considerable portion of the upper part, in 5-ft. steps, of the rail 
bar from each ingot. In this way there was obtained a detailed 
physical, chemical and metallographic survey of each ingot, and 
it was possible to delimit exactly the regions of sound and homo- 
geneous from those of unsound and segregated steel. Two com- 
plete sink-head ingots were cut longitudinally and examined, 
as also were representative blooms from both sink-head and ordi- 
nary ingots 

The results obtained indicate a decided superiority of the sink- 
head ingots over the comparison ingots as made of three grades 
of steel (Tables 17 and 18), although the sink-head ingots suffered 
from the disadvantage of having gone cold before rolling. The 
Hadfield type of ingot required diseard of only 18.4 per cent on the 
average (13 per cent top discard to eliminate piping and segrega- 
tion above 12 per cent), while the average ingot of the ordinary 
type for rails required a total discard of 43.9 per cent (26 per cent 
Op discard), with great variations dependent upon the furnace 
ind ingot practices, 

The comparison ingots from heat M1—M5, made of non-de- 
oxidized rising steel chilled on top of ingot by cast-iron caps, re- 
quired excessive discard to eliminate positive segregation at the 
top and negative segregation at the bottom of the ingot, the latter 
often accompanied by dangerous enclosed pipes. 

The second heat (M6—-M10), made of rising steel deoxidized 
with aluminum in the molds, the ingot tops of which were cooled 
with water, required the least total discard of the three heats. 
[t was more subject to piping and less to segregation than the 
first heat of ingots made in the usual manner. 

The third heat (M11-M15), made of quiet or “killed” steel, 
was not chilled on top with water or caps and was deoxidized 
vith aluminum in the molds. The ingots of this heat required 
an intermediate amount of total discard when compared to the 
first and second heats; this heat was the only one for which a 
greater top discard was required to eliminate piping than to elimi- 
hate segregation above 12 per cent. One of the ingots of this 
third heat contained a small pipe at the bottom, and all the rails 
from the middle and bottom of the ingots showed high negative 


segregation. 


; 


The distribution of physical properties throughout the length 
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of each ingot is characteristic not only of the type of the ingot 
as sink-head or ordinary, but also of the state of the steel whe 
cast, and of the ingot practice. 

It has been established in the foregoing that after removal of th 
top discard of 13 per cent the Hadfield type of sink-head ingot 
is free from piping and undue segregation. The ordinary type 
of ingot, cast small end up without sink head, as is usual for rail 
Ingots, requires an average top discard of 26 per cent, and the re- 
mainder of the ingot is liable to contain enclosed piping and exces- 
sive segregation. Defective rails, from the middle and bottom 
portion of the ingot, are not certainly detected by means of existing 
rail specifications, and as a result of this uncertainty rails con- 
taining pipes or excessive segregation may get into service witl 
disastrous results 

The surface condition of the rails from the sink-head ingots 
was not so good as for the ordinary ingots, but this is not con- 
sidered an essential characteristic of rails from such ingots 

The markedly differing characteristics of the three heats of 
comparison ingots leads one to raise the question whether or no 
it might be advisable to spec ify, at least in some degree, the methods 
of steel manufacture or of ingot practice for rails and similar 
products on which the safety of the traveling public depends 


While it is not claimed that the use of the sink-head process for 


the manufacture of ingots will solve all rail problems, it is main- 
tained that its adoption would be a step in the right direction 
in view of the present heavy casualties and property losses on 
American railroads. The necessary changes in mill operations, 
it is believed, could be made without too great difficulties Ab- 
stract of Technologic Paper of the Bureau of Standa No. 178, 


by Georg kK Burgess, ¢ 


THe kvecrric Arc-WELDING oF STEI [HE PROPERTIES 
oF Arc-Fusep Meta. A fusion weld is fundamentally different 
from all other types in that the metal of the weld is essentially a 
casting. Phi 
liar to it alon 


ire-fusion weld has characteristics which are pecu- 
\ knowledge of the mechanical properties of the 
arc-lused metal which is added during the process of we 


I Iding 1s 
fundamental in the study of are welding. The mechanical prop- 
erties as revealed by stressing in tension were determined upon 
specimens (0.505 in. diameter, 2 in. gage length) cut from blocks 


of are-fused metal prepared under conditions similar to those met 
in welding. Additional specimens were also prepared by expert 
welders outside of the Bureau and submitted for comparison 
with those prepared by the Bureau. 

Two types of electrodes, a “pure” iron and a low-carbon steel, 
were used. During fusion the composition changes considerably 
as the carbon and other elements are eliminated and the two types 
become vi ry much alike in that respect. In each case a consider- 
able percentage of nitrogen is taken up. 

The mechanical properties of the are-fused metal as measured 
by the tension test are essentially those of an inferior casting. 
The most striking feature is the low ductility of the metal. All 
of the specimens examined (about 70) showed evidence of un- 
soundness in their structure—tiny enclosed cavities, oxice inclu- 
sions, and lack of intimate union. These appear to be a neces- 
sary consequence of the method of fusion as now practiced. They 
determine almost entirely the mechanical properties of metal. 
The observed elongation of specimens under tension is due to the 
combined effect of the numerous unsound spots rather than to the 
ductility of the metal. 

The material is, however, inherently rather ductile, as may be 
shown by the changes produced in its microstructure by cold- 
bending. 

A characteristic feature of the microstructure of the are-fused 
metal is the pressure of numerous microscopic plates within the 
ferrite grains. These persist in the metal upon prolonged heating, 
for example, 6 hr. at 1000 deg. cent. in vacuo were not sufficient 
to remove them. The various lines of evidence available indicate 
that they are related to the nitrogen content of the metal 

The microscopic examination indicates that there is but little, 
if any, relation between these so-called “nitride plates’ and the 
path of rupture produced by tensional stresses. The effect of 
the grosser imperfections of the metal is so much greater than 
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any possible effect of those plates in determining the mechanical 


properties that the conclusion appears to be warranted that this 
feature of the structure is a matter of relatively minor importance 
in ordinary are welds. 

Judged from the properties of the metal after fusion, neither 
type of electrode used appears to have a marked advantage over 
the other. The use of slight protective coatings on the electrodes 
does not appear to affect the mechanical properties of the arec- 
fused metal materially in any way. The specimens were pre- 
pared in a manner quite different from that used ordinarily in 
electric are welding and so do not justify specific recommendations 
concerning methods of practice in welding. (Abstract of Tech- 
nologic Paper of the Bureau of Standards No. 179, by Henry 8. 
Rawdon, Edward C. Groesbeck, and Louis Jordan, e) 


INTERNAL-COMBUSTION ENGINES 


PossiIBLE FureL SAVINGS IN AuTOMOTIVE ENarNEs, H. C. Dick- 
inson and 8. W. Sparrow. Report of tests carried out at the 
Bureau of Standards. The apparatus employed made it possible 
to see the acceleration of the engine by means of an acceleration 
disk mounted on the dynamometer shaft. This was of steel, 33 
in. in diameter and !/, in. thick. Its inertia added to that of the 
dynamometer was about equal to that of a 3500-lb. car on direct 
drive with a gear ratio of 5 to 1 and 32-in. wheels. 

Among other things, the tests covered the influence of jacket- 
water temperature on fuel economy. ‘Two series of tests were 
made; in the one the temperature of the water entering the jacket 
was maintained at 162 deg. fahr., and in the second at 72 deg. 
fahr. Runs were made at full load and at 0.8, 0.6, 0.4, and 0.2 
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of full load, with five carburetor adjustments at each throttle 
setting. From these results the minimum fuel consumption for 
each setting has been selected and plotted in Fig. 1. From this 
it appears that the fuel consumption per unit power based on 
brake horsepower is considerably higher with the cold jacket water. 

It may be mentioned, in this connection, that tests made several 
years ago by J. B. Replogle showed that a very considerable 
economy in fuel consumption is obtained when the temperature 
of water is carried to a still higher point than was used by the 
Bureau of Standards in its test, namely, at the boiling point. 

Other tests cover the influence of intake-manifold heating on 
icceleration and on the maximum horsepower of the engine, it 
having been found that heat supplied to the charge increases the 
maximum power of the engine. (Paper presented at the meeting 
of the American Petroleum Institute, Nov. 17, 1920; abstracted 
through Journal of the Society of Automotive Engineers, vol. 8, 
no. 1, January 1921, pp. 3-9, 14 figs., eg) 


MACHINE TOOLS 


Improving Efficiency of Twist Drills by Enlarging 
the Helix Angle 


Hewuix ANGLE or Twist Dritis, Bruce W. Benedict, Mem.Am. 
Soc.M.E. The operation of the twist drill resembles the action of 
tearing. The more the action of the tool resembles cutting as 
opposed to tearing, the more effective the tool is. This condition 
is secured by increasing the keenness of the cutting edge to a degree 
that does not result in a sacrifice of its endurance. 


As regards twist drills, the author doubts if their manufacturers 
have attempted to utilize fully the principle of keenness in the 
cutting edge to the extent permitted by the use of high-speed steel, 
and with one exception they are producing high-speed twist drills 
of exactly or of approximately the same cutting angle as was es- 
tablished by them in the days of the carbon-steel drill. In fact, 
with one exception, milled drills of both carbon and high-speed 
steel of prominent makers have identical helix angles. (The helix 
angle as here used is the angle between the cutting face at the per- 
iphery of the drill and the axis of the drill and is a measure by which 
keenness of the cutting edge or the degree of the cutting angle is 
determined.) 

With the exception of one company which markets a special 
drill having an angle of 32 deg. at the point, the helix angles of 
milled drills vary between 20 and 26 deg., the majority having angles 
of either 22 or 26 deg. In many of these drills the helix angle is de- 
creased gradually toward the shank, a total of two or three de- 
grees, so that cutting angles become increasingly blunt as the drills 
wear. 

To determine the most efficient helix angle for use on high-speed 








Fig. 2 Power Requirep to Drive 1-In. Dritts or Various Hgiix 
ANGLES aT Various Freeps in Cast Iron 


milled twist drills, an investigation was carried out with milled 
drills having helix angles ranging from 10 to 45 aeg., 1-in. drills 
being used throughout. 

Data are given in the original article showing the effect of changes 
in the helix angle on the power required to rotate the drill against 
the work and remove the chip (Fig. 2), which show a very peculiar 
variation. 

In connection with these curves, the curves of Fig. 3 showing 
the total end thrust on drills of various helix angles is of considerable 
interest. Here the thrust decreases progressively as the helix angle 
increases, reaching the minimum for drills of 45 deg. angle. For 
certain mechanical reasons, however, it is inadvisable to con- 
sider the use of helix angles above 45 deg. 

Further tests have shown that the drill with a 35-deg. helix 
angle retains its cutting edge at least as well as drills with helix 
angles of 22 and 26 deg. under usual drilling conditions, while it 
is more efficient in ejecting chips in drilling deep holes than drills 
with smaller helix angles. 

As regards clearance, it has been found that a drill with a helix 
angle of 35 deg. and a clearance angle of 6 deg. has approximately 
the same quantity of metal in the cutting end as the 26-deg. angle 
drill with a clearance angle of 12 deg. (Tig. 4). 
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As a result of his investigation the author comes to the con- latch arrangement which insures one of them being t the center 
lusion that with present design of flute the most efficient milled of the cross-rail at all times when neither of the ld at that 
position 
; Instead of the ordinary | nd nu ! ng 
rails to the uprights, the work clamping lo mati 
. cylinders, each operating two bolt The four « ! 
connected to a valve having a selective mover ( 
= the cylinders to either open or close. After the er e 
clamped the air | re ! vy be released | t! the 
c] nps are designed that f ill not | l i 
in the reverse direcilo1 | Is importa! the I 
pressure fail at any time t ud it 
work might be spoil 
Other details are described the original art | 
Machinist, vol. 53, no. 22, Nov. 25, 1920, pp. 973-97¢ f { 
MANAGEMENT 
An EXPERIMENT WiTH Rest P J. Loveda Part 
report of the Industrial Fatigue Res Board. While the ex- 
periment covered a period of little more than six mont it 
considerable interest. The experiment t at tl 
of a firm having two factori ne r 
; factured and in the other heels and stif 
In the ffener and heel I ll t 
" oo : ~" - ceptior the foremen were women, t g 1918 
being 46 per wee! In 1918 the fi 
Turvs l-In. Dri VA 3H ' 3 the probl orange: tm . F 
at Wa s FEEeps Cast I owing to t extreme difficulty « 
time The difficulty ar part 
t drill | heli ngle of 35 deg. and that it ' e that the leather is cut into pieces of 1 ! | 
n the 1 the flute will | to the « ent press wo! upon he 
pres ! vo types, single and dou 
bench with a press at either e1 rati 
a . solved by the adoption of the g 
} } , It was deter | to make the experi of w 
iN t presse wit] team of three { ( { +0) 
: y—t ’ — .— Loeessto , in each hour and resting 20 ead l t ( 
‘ , continuously throughout tl It was hoped tl 
i ARIS F \ s oF Usual I » D the output of the machine hope wl by 
SIGNS OF DRILLS resul The experiment v 1919 
: with results so favorable that dou press 
EER SRS BON" » deg. and Un nment of sill greater = onerated on this systen \ t nd 
herenci | Macl t, wo, 8 26, D =), LoeU) ni | rest room, quiet and 1 ( 
1175-1178, 5 f a Rak dew: thet italia a ead 
ifficulty ean only be by building, t | 
SELLERS 16-Fr. PLANE! Description ! i} re- een greatly exte re t 
kal e for its size and some of the fe es of igt ilt me dov VO! ! ecu 
Wm. Sellers and Company, of Philadephia, for a larg ip- ith croc] go, } ting, « { 
ulding concern. The machine weighs nearly half a 1 ! Six girls, one for each machi go 
nds and is driven by a motor of 75 hp. capacity the factory in the morning, and 8 
So large is the machine that in order to make its transpo1 ther rd the period of rest is 20 
ible it had to be made in several parts and assembled ( hose whose turn it 1s to re 11.40 
t. This means that it had to be designed and _ built CO! gy period the evening, ar l 1 
ticular care so as to make the maintenance of alignment possiblk Che experi t Col ited with the consent t 
In particular, the table is 13 ft. wide and was shipped in thre¢ ter thorough explanation, and, though somew 
ngthwise sections. The bearings on the table, one of which first as to success, they were willing to give it a trial. 
nd the other a V, are Jubricated by oil delivered by a pump The operative re paid by day rate plus a bonus o1 it 
lled for this purpose only, which is, however, the standard This bonus is computed by ealculating the weel tout 
tice of Wm. Sellers and Company. press and dividing it into three equal parts, so that the 1 e mel 


rhe cross-rail has a span of 16 ft. between supports, which ordi- bers of each team receive an equal bonus, proportior to thi 
vy the week. 


ily might entail a vertical deflection due to the weight of th amount of work done duri 
and saddles. In the machine under consideration, however, With the new arrangement a total int rease of ¢ 1Lpu 
is eliminated by giving the rail an extended-back type of presses was obtained amounting to over 44 percent, and this ver: 
struction which makes it very rigid and by the application high figure is attained with the reduction of t 
an arched girder bolted to the top surface of the cross-rail and the individual operative by one-third, and without the addit 
‘vided with a solid abutment at one end and a wedged abut- of new machines. Sufficient data are not available to d1 

ent at the other. accurate conclusions as to the actual increase or decrease i 
\nother difficulty caused by the length of the cross-rail is the of individual workers, but it would appear that there was su 


In parti ular, it appears that a change benefited esp« 


dency of the screws and rods for moving the saddles to sag increase. 
the middle. To maintain their alignment, sliding bearings the comparatively unskilled and the less robust workers, wh 
used. These bearings, three in number, have an automatic wise would be more liable to fatigue 
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As regards the effect on workers, it is stated that at first the girls 
did not believe the scheme would prove successful, and did not 
believe they could put out enough in such short hours. Experience, 
however, reconciled them to the system and none of them at the 
time of the investigation desired to return to the former hours. 
This was particularly so in the case of the weaker and less highly 
skilled girls. (Report No. 10 of the Industrial Fatigue Research 
Board, Great Britain, abstracted through Engineering and Industrial 
Management, vol. 4 (New Series), no. 23, Dee. 2, 1920, pp. 716-718, 
gp) 


MEASURING APPARATUS (See Railroad Engi- 
neering) 


Instrument for Indicating and Recording the 
Speed of a Railway Train 

RECORDING SPEED INpicaTors, A. G. Newell. While the record- 
ing speed indicator might be of great service in railroad operation, 
as the author points out, there are many elements some of which 
are of psychological rather than mechanical character which have 
so far interfered with its useful adoption. Some operating officials 
are rather reluctant to set a speed restriction and require its ob- 
servance at all times. Engineers who are not familiar with the 
working of the speed recorder are also apt to look upon it with 
disfavor, even though they often change their opinion after be- 
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tion. The lower part of the case contains the speed- and time- 
recording mechanism and the recording tape, the record on the 
tape being made by two styles. A sample of a record is given 
in Fig. 5. The time-recording style rises from the bottom lin 
to the top line in a given interval, which in various types of indi- 
cators may be either 10 or 30 min., making a sudden and vertical 
drop from top to bottom. The degree of inclination of the oblique 
lines made by the style depends on the speed being made, the 
greater the speed the less the inclination. During the time the 
engine is standing the time-recording style will move up in a vertical 
line or a series of vertical lines, each full line from bottom to top 
representing 10 or 30 min., depending on the tape used, and each 
fraction of a line its portion of time. 

The mechanism of the instrument is of clockwork type and 
receives its motion from a series of springs which must be wound 
by the engineer by means of a small crank before the engine leaves 
the roundhouse track or at any time after the engine has stood 
for a period of 30 min. or more during the trip. When the engine 
is moving in either direction the clockwork is wound automatically 
by means of transmission rods and gears, receiving its motion 
from a driving stud and arm attached to the right back side-rod 
pin and will continue to run for a period of from 30 te 40 min 
after the engine has stopped. 

The instrument is so arranged that tampering with it is quite 
difficult. The cost of the apparatus at present is said to be $270 
for each instrument and $193 for applying it. The average length 
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Fic. 5 SAMPLE oF Tape MApDE By A FLAMAN TACHOGRAPH IN USE ON A Locomotive or THE Ext Paso & SouTHWESTERN SysTEM 


coming familiar with it, as they realize that an instrument of this 
kind eliminates taking of chances by the other fellow and puts 
each crew on the same basis. 

A speed-recording device on the locomotive is of particular 
interest as it permits more certain and, curiously enough, more 
rapid operation over bridges in bad condition, slow track or curves. 
At present it is the practice of a good many foremen to place very 
slow limits of speed over bridges and parts of track undergoing 
repairs, in the expectation that enginemen will not hold their 
trains to the letter of the order and will in most cases make 
two or three times the speed that the order calls for, with the 
result that enginemen obedient to the order go at speeds very 
much lower than is actually necessary. The correct speed can 
be set and maintained, however, without difficulty where recording 
speed indicators are used. 

The experience of the El Paso and Southwestern System is 
described in practice. Their experiments were started in 1907 
with a Flaman tachograph brought from France. This instrument 
gave satisfaction and in 1911 three more of the same make were 
applied. These four instruments met with such success that it 
was decided to adopt them as a standard appliance for all road 
engines on the system. A mechanic was sent to the factory in 
France and made a thorough study of the instrument. A modern 
shop for testing and repairing was then fitted up at the general 
shops at El Paso, Tex. Since then 114 locomotives in road service 
have been equipped with the Flaman tachograph and there are 
sixteen reserve instruments on hand. 

The apparatus has a speed-indicating dial graduated from zero 
to 90, each division representing one mile in speed. A small 
black pointer plays over the face of the dial, indicating the speed 
being made at all times when the engine is moving in either direc- 


of time an instrument will stay in service without repairs is about 
four months. (Railway Review, vol. 68, no. 1, Jan. 1, 1921, pp 
7-10, 4 figs., d) 


MECHANICS (See Munitions 
MISCELLANEA 


PowWEeR AND Fue Facts. The following figures are of great 
interest in that they emphasize in an unusual way the need for 
fuel conservation: 


(stationary and locomotive 
100,000,000 hp 


Prime movers of all kinds in U.S 


Used at average load factor of 14 per cent 
Used for average period per week 23.5 hr. 
Develop per year a 125 billion hp-hr 


Water power available 
Coal (without lignite) in ground 2500 billion tons 
Petroleum in ground.... 7 billion bbl 
Used for power only (locomotive and stationary) on basis of present 
power delivered, resources will last: 
Water power, if all developed 
Coal used by best practice...... 


50,000,000 hp 


indefinitely 
57,000 yr. 


Coal used by average practice. . 7,500 yr. 

Petroleum (allowing 40 per cent gasoline) 9.25 yr. 
Of prime movers installed: 

Steam plants, coal-fired, make up. . 52 per cent 

Hydraulic plants make up...... 8.2 per cent 

Combustion engines and other types 1 make up 39.8 per cent 
Of power developed: 

Public utilities use... . = re he .42 per cent 

Manufacturing plants use. i 28 per cent 

Es tad stews aes ea 30 per cent 
Of 1 ton of coal in the ground, c ees es : : .... 2000 Ib. 

Best recovery brings to the pene ai ; ei 1900 Ib. 
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Average recovery brings to the surface 1400 Ib 
Poor recovery brings to the surtace 1000 Ib 
Power to operate the coal mine takes 100 Ib 
irned into useful work at point of apy t 
By best large tr t is GOS 
i t ma cel! t (4 
' 13 moti cti 17 
' I mal | nt r pr ‘ 
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; MOTOR-CAR ENGINEERING 
bustion Engines 
MUNITIONS 


See Internal-Com- 
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t results, theoretical and experimental 
\I Inve Department 
) { ? ’ r 
v1 r and less 1 t| 
\ the moto t! 
rigid ler the ef i 
} ed to be |] " el 
linates e shell and the t y 
{ | ] nh ' thie t i cit l 
hoy ilts of experimer ! the 1 ( 
: f stem imposed Dy ! ! 
- l ] ‘ certain S ! 
v1 \ the shell 
Phe ae mic problem of the 1 of t 
( of the investigation and not the gene hvd 
‘ e complete hie rmed | 
| r tog her 
TI tual experiments consisted of observations of thi 
t the shell (more particularly the angular mot ts 
XIS ¢ try) over imited range near the muzzle of the gu 
Che velocities experimented with ranged from 40 ft. per sec. t 
300 ft. per ser Using the values of the components so determined 
‘ etual tol the shell can be calculated with equ cel 
nty in the more general cases which are inaccessible to dire 
nd detailed observation 
One of the interesting parts discovered in the tests is that the 


pinning shell moves in a manner different from that of the 
Philosophical Transactions of the Roval Society of Lo 


vol. 221, no. A 591, pp. 295-387, 15 figs., tdA 
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PNEUMATIC TRANSMISSION 
Laws Governing Closed-Circuit Pneumatic Transmission 


CLosep-CycLE PNEUMATI 


The author attempts to es- 


FUNDAMENTAL PROPERTIES 0} 
i RANSMISSIONS, Jacques de Lassus 
blish the laws governing pneumatic transmission operating with 
in a closed circuit, and, in particular, the 
lytropic transformations occurring in such a transmission. ‘The 
lowing notation is used: y the coefficient of adiabatic or prac- 
ily polytropic transformation; A the volumetric ratio of the 


mass of gas 


~* 


onstant 


chambers, capacity and reservoir, or the ratio of the masses 
gases initially present in these chambers; /, and P, the mass 
the gas and the pressure in the reservoir at every instant; M 
d P. the 
; the initial pressure of compression; My the mass initially present 
the capacity, and M,; the mass initially present in the reservoir. 
With this notation the author presents the following laws which 


mass and the pressure at every instant in the capacity ; 


designates as theorems. 

lheorem I. In a pneumatic transmission operating with a con- 
fant mass of gas in a closed circuit comprising two chambers of 
viven fixed dimensions, the pressure obtaining at each instant in 
ne or the other of these chambers divided by the power y of the 

iss of gas contained at the moment in the compartment is a 

nstant. 

Chis law may be expressed by the relations Pe = A M7, P, = CM?) 
: P; rs 


Where A Ww: It is well to eall attention in this 


and ¢ 


M?, 
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connection to the fact that this law is not equivalent to and sho 


not be confused with the expression of the result « the ¢ erl 
ments of Gay-Lussae and Joule on the flow of gases be tw 
communicating chambers where there is neithet n 
nor protection of external work and where the f 0 | 
| the dittere ( ! Ing ( t 
/ I] | the pr 
' j 
1 A ‘ 
l 
}? Ky / j j 
// ] | t 
l ! I Is ¢ i ( 
A \l 
} 
j 
l’) | A ( 
gf I { l 
ba les. 
r. | } eff 
, , 
A 
A 
LA 
Fron t} Vy om see ti the ratio op ric COr pond to 
the maximu uple at the compressor is a functi A 1+ 
Compensation of Leakage If we raise to tl] power »y the two 
members of the formula which express the second law and if we 


tiv first 


expre =s 


\ iriable has its 


han } 


, K 
member in the form ?,[ 1 4 
“ 


, where X, 
values comprised between 0 and 1 if K is, for example, less 
nmediate 
we arrive by developing the expression in 
expression P, VP. 
to K raised to the 
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on a piston in tw 


which the sections are ratio with the pressure P, con- 


pressure P. constantly 
on the large section, the piston will remain in equilibrium under 


the action of constantly applied opposed forces. This device 
makes it possible to insure the invariability of the gaseous mass 
in the circuit. As soon as a noticeable leak occurs or as soon as 


the average internal energy of the gaseous mass tends to deviate 


at any prevailing state from the scale of values estal lished by the 
theory presented above, the two-stage piston becomes immediately 
possessed of a te ndency toward displacement in one or the other 
direction, and its displacement may then be used to provide 


communication respectively between the capacity or reserv: 


tt 
ir and 
a charging or exhausting compartment, according to the direction 
of the displacement of the piston. Such a piston insuring the in- 
variability of the gaseous mass in the circuit and hay ing the ability 
to return to its position of rest whenever the cause of disturbance 
is called a “pneumatic At all of 
operation it plays the double réle of a device for automatically 
compensating for losses and of the of 
the circuit. 

Ope ration unde r Diff rent Initial Pote ntials. li the regulation ol 
the distribution of the receiver is constant, then in accordance 
with the third law the same ranges of velocities and couples will 
be obtained with the same apparatus, no matter what may be the 
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initial potential of the charges; that is, no matter what may be 
the power which the group must deliver for a given velocity of the 
compressor. In other words, the apparatus is absolutely com- 
parable with itself, no matter what may be the value of Pi; in 
particular (Theorem TV), the maximum of the motor couple at the 
compressor preserves the same location between the extreme points 
in the operation of the transmission. Therefore, within practical 
limits determined by the strength of materials employed, the same 
transmission may be used for a wide range of power, simply by 
varying the spring or the counter pressure of the pneumatic balance 
in such a manner as to modify the constant of its equation of 
equilibrium without, however, changing the average position of 
equilibrium of its balance; that is, without changing anything in 
the arrangement of the different organs of the apparatus. (Comptes 
Rendus des Seances de V Academie des Sciences, vol. 171, no. 21, 
Noy. 22, 1920, pp. 992-995, tA) 


STEAM ENGINEERING 


Tests OF THE UNnaAFLow Pumpina Enaine, D. A. Decrow. 
Description and data of tests carried out on an experimental 
engine with a view to determining certain factors. The engine 
is a single-cylinder, horizontal crank-and-flywheel pumping unit 
of the extended type having a nominal capacity of 2'/2 to 3 million 
gallons in 24 hours. The engine itself has a steam cylinder 13'/; 
in. in diameter by 21 in. stroke. 

The main data are presented in the original article in the form 
of tables and the results would appear to indicate that the per- 
missible speeds of this type of engine are much higher than is 
considered advisable for other types of crank-and-flywheel pump- 
ing engines. The results of the steam economy would also indicate 
higher economy for the higher speeds and temperatures. (Journal 
of the New England Water Works Association, vol. 34, no. 3, Sept. 
1920, pp. 195-199, e) 


TESTING APPARATUS 


JuNKERS Water-Eppy Brake. Description of a water brake 
of the eddy type employed in the testing laboratory of Doctor 
Junkers for testing oil engines with a power output of the order 
of 1000 hp. Essentially, the brake consists of the rotor_A (Fig. 6) 
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hic. 6 Junkers Eppy-Type Water BRAKE 
(Wage = Scale) 


keyed on a shaft and a stator B located centrally with respect to 
the shaft. The stator and rotor are provided along their periph- 
eries with finger-like attachments arranged in a certain manner, 
water being circulated between these attachments. If now the 
rotor A be set in rotation the water between the finger-like attach- 
ments offers a resistance which converts the energy supplied by 
the motor into heat, and this heat is in its turn carried away by the 
water. The brake has therefore no solid parts rubbing against 
each other. The thickness of the water rings determines the out- 
put which the brake is capable of handling and the regulation is 
carried out in a very simple manner by varying the level of the 
water rings, this being done by regulating the water inlet and outlet 
valves. Preferably the water admission is so regulated that no 
steam is produced, as this would make conditions in the test room 
unpleasant. 

If water is admitted at 10 deg. cent. (50 deg. fahr.) and dis- 
charged with an outlet temperature of 65 deg. cent. (149 deg. fahr.) 
then the brake will require 636/55 = 11.6 kg. [2545/(149-50) = 
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25.7 lb.] of water per b. hp-hr. The brake is equally suitable for 
all kinds of motors, outputs and speeds. Thus the original article 
illustrates a brake of this type applied to the testing of an exhaust- 
steam turbine of 6400 hp. at 210r.p.m. Another illustration shows 
a 600-hp. Diesel motor, ete. One of the advantages claimed for 
this brake is that it prevents the engine from running away under 
any conditions whatsoever. (Wirtschafts-Motor, no. 9, Sept. 1920, 
pp. 19-20, 5 figs., d) 


VENTILATION 
Determination of Dust Content of the Air in a Room 


Tueory or Dust Action, O. W. Armspach. Report of investi- 
gations on air dust and its determination carried out jointly by 
the research bureau of the American Society of Heating and Ven- 
tilating Engineers and the United States Bureau of Mines. 

Dust for the purpose of the investigation is defined as particle- 
of matter so finely divided that they easily remain suspended in 
air, and the velocity of fall is comparatively low. They are con- 
sidered as spheres. The length of the time that a particle remains 
in suspension depends upon its diameter, its density, and the 
density and viscosity of the air. 

The following important conclusions have been established 

The dust content in a room depends upon the density of the 
material, velocity of fall of the particles, and the size of the 
room; the dust will accumulate until a definite content is 
reached, depending upon the rate of fall and the number ot 
air changes, 

The total dust given off by various machines when handling 
different materials can be determined from the average count 
resulting in the room; 

Dust conditions can be greatly improved by providing the 
proper number of air changes; there is, however, a limit to 
this number and usually five changes per hour are sufficient; 

For equal conditions of air dustiness, as the density of the ma- 
terial increases, the weight per cubic foot decreases; 

All dust determinations should be on a basis of the number of 
particles per cubic foot. 

A formula is derived for the velocity of fall of dust particles 
in terms of their radii and density and the density and viscosity 
of air. A chart constructed from the formula for various kinds 
of dust is represented in Fig. 7. It will be observed, for example, 
that a particle with a diameter of 2 microns and a density of 8, 
will fall at the same rate as a particle having a diameter of 5.75 
microns and a density of 1. With a constant density the velocity 
increases as the size of the particle increases, and the increase 
in velocity becomes greater as the diameter becomes greater 
that is, for the larger particles the friction of the air is less effective 
and the velocity of fall more nearly equals that due to gravity 
Fig. 7 further shows that the density of the dust particle is an 
important factor when the conditions of air dustiness in a room 
are considered. Particles of iron dust 2 microns in diameter will 
fall at a rate of 12 ft. per hour, whereas particles of wood dust 
of the same size would fall only 1'/, ft. per hour. Therefore, 
when equal quantities of wood and iron dust «re produced in 
different rooms, the conditions of air dustiness in these rooms will 
differ considerably. The average size of the particles in a steel- 
grinding establishment will be very much smaller than the size 
of the particles in a furniture factory, and the means of controlling 
the dust as necessary to maintaining desirable conditions in the 
various establishments must be compatible with the fineness and 
the density of the material handled. 

It follows that the average dust count in a room will depend 
upon the kind of material, the conditions at the source, velocity 
of fall, and the length of time that the dust-producing machines 
have been in operation. Formulas are derived and graphs con- 
structed indicating the number of particles of various kinds of 
dust in a cubic foot of air in a room of given capacity with equally 
unfavorable conditions at the source. It is thus determined that 
the heavier dusts reach the maximum-content conditions early 
in the day, while for wood and other lighter materials the dust 
content continually increases even after the tenth hour is reached. 
A dust count alone is therefore not sufficient when designing a 
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system of ventilation, but attention should be given to the size 
of dust particles, the size of the room, and the relative time the 
particles of dust remain in suspension. 

So far the effects of the conditions at the source of dust and 
the velocity of fall of the particles have only been considered. 
In addition, there is a decrease in the dust content due to the 
change of air in the room. This change may result from natural 
infiltration of air from outdoors or by exhausting the air from the 
room by mechanical means. When air leaves the room, each 
cubic foot carries with it a certain number of particles, depending 
upon the dust content in the room. Also an equivalent amount 
of air must enter the room. There is therefore a continuous 
process of dilution taking place, and the dust content in the room 
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hic. 7 Cuart SHowine Vevocities or Fart ror Various 
Kinps oF Dust 


is decreased. When the dust leaving the room due to the air 
hange, plus the dust falling from the room, is equal to the total 
dust liberated, the conditions are balanced and the dust content 
in the room remains constant. Fig. 8, also constructed from a 
formula, shows the effect of changing the air on the dust content. 
lhe curves have been plotted for dust 2 microns in diameter 
lalling with a velocity of 1 ft. per min., and 100,000 particles per 
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it. per hour are given off at the source. Note that with one 
change the result in the room at the end of the fifth hour is 
‘8,000 particles per cu. ft. With two air changes the result is 
nly 47,000 particles. If no air is allowed to enter the room the 
result. will be 389,600 particles per cu. ft., or an increase of 342 
per cent over the result obtained with one air change. 
lt will be readily seen that counting methods are superior to 
weight measurements in air-dust determinations. It is possible 
'o have very different weights for the same conditions of dustiness 
with different dusts. For example, the weight of 100,000 particles 
of tron dust of a size which could cause them to fall at the rate of 
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6 ft. per hr. is approximately 0.0011 mg., while the weight of the 
same number of particles of wood dust producing the same con- 
ditions of dustiness is 0.004 mg. In general, the lighter the ma- 
terial,,the greater must be the weight per cubic foot to result in 
equal conditions of dustiness. Thus a dust determination based 
upon weight is extremely misleading. (Journal of the American 
Society of Heating and Ventilating Engineers, vol. 26, no. 9, Dee 
1920, pp. 819-829, 6 figs., t | 


CLASSIFICATION OF ARTICLES 

Articles appearing in the Survey are classified as c comparative; 
d" descriptive; e experimental; g general; A historical; m mathe- 
matical; p practical; s statistical; ¢ theoretical. Articles of 
especial merit are rated A by the reviewer. Opinions expressed 
are those of the reviewer, not of the Society. The Editor will be 
pleased to receive inquiries for further information in connection 
with articles reported in the Survey. 


Attaining Normal Grinding Speeds With 
Extremely Small Wheels 


A grinding-wheel spindle designed to operate at 104,000 revolu- 
tions per minute was exhibited at the recent London machine-tool 
exposition. Machinery for January 1921 describes this spindle 
which is equipped with a wheel '/, in. in diameter, attaining, there- 
fore, a cutting speed of about 6800 ft. per min. It is the product 
of the A. A. Jones & Shipman Co., Leicester, England. The drive 
is from an electric motor running at 2500 r.p.m. through an inter- 
mediate shaft which runs at 9150r.p.m. Each bearing contains 12 
balls of '/sin. diameter. The balls are not caged. A special kind of 
rubber is used for the driving belts. The spindle apparently 
reaches its critical speed at 33,000 r.p.m., as when it attains ap- 
proximately this speed the belt starts to oscillate badly; as the 
speed increases, however, this effect dies down and the belt again 
runs smoothly. This spindle is yet in the experimental stage, 
but it has been run hour after hour without undue heating, the 
period being apparently limited by belt endurance. The wheel 
was not cutting during these runs. 

A more definite stage of practicality has been reached with the 
next size of spindle, which is provided with the same type of cup 
and cone bearings designed to run at 40,000 r.p.m. and fitted with 
a '/-in. wheel to give a surface speed of approximately 5000 ft 
per min. This spindle is regularly in work at the maker’s plant 
and is said to have been operated at 37,312 r.p.m. grinding out 
hardened steel gears, with a band of rubber that had stood for three 
working days without stretching or warping. This spindle has 
been tested by the National Physi al Laboratory up to a speed ol 
$5,460 r.p.m. 


The University of Wisconsin has established a Bureau of Com- 
mercial and Industrial Relations which will provide information o1 
service in this field. A series of bulletins treating with the follow 
ing subjects are in process of issue at monthly intervals. 

A Labor Policy and The Labor Audit 
Job Analysis 

The Cyele of Kmployment 

Industrial Housing 

Government in Industry 
Underemployment and Absenteeism 
Wages and Earnings 

Insurance and Pensions 

Industrial Training and Vocational Guidance 
Industrial Housekeeping 

Plant Newspaper 

Industrial Safety and Hygiene. 

In addition to the above circulars a Bibliography Service will be 
developed. Arrangements are being made to carry forward special 
Research Service and to make the results available to those inter- 
ested.“}A plan is being worked out whereby advanced students 
may be detailed to special projects in industrial units, working 
under the close supervision of the Industrial Relations Bureau. 
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An Analysis of Machined Fits 
A.E.S.C. Sectional Committee Acting Through One of Its Sub-Committees Presents a 
Comprehensive Questionnaire to American Industry 


i ers July 1920 issue of MecHANiIcaAL ENGINEERING announced 
the organization and the personnel of the Sectional Committee 
nm Plain Limit Gages for General Engineering Work, a Sectional 
Committee which is working under the Rules of Procedure of the 
American Engineering Standards Committee and is sponsored by 
he American Society of Mechanical Engineers. After a prelim- 
inary canvass of the gaging situation carried on during the summer 
months, the Committee subdivided itself into three working sub- 
committees. To these sub-committees have been assigned th 
three subdivisions of the subject, viz., (a) standards and tolerances 
for manufactured material; (b) methods of gaging manufactured 
naterial; and (c) gages and their limits, manufacture, and use 
The Sub-Committee on Standards and Tolerances for Manu- 
factured Material, to which has been assigned the task of prepar- 
ing a set of standard allowances and tolerances for mating parts 
in interchangeable manufacture, has after considerable discussion 
ind consultation with manufacturers prepared a questionnaire, 
full and complete, answers to which it earnestly requests. Since 
by the method of its organization the report of the full Committec 
when approved by the A.E.S.C. will establish American standard 
practice, it Is very desirable that everyone interested in any way 
in this set of standards should know of this activity and should 
have a part in it, if he so desires. MrcHANICAL ENGINEERING 
therefore takes pleasure in reprinting this questionnaire in full 
ind invites its readers to send their replies addressed to the Com- 
mittee, care of The American Society of Mechanical Engineers 
29 West 39th Street, New York City. 


QUESTIONNAIRE 


For the purpose of clearness and after very careful considera- 
tion, the Committee has subdivided all machined fits into four 
classes. These are listed below with the kinds of work which seem 
to fall in each class. 


Ciass No. 1 Loose Firs 


Machined fits of agricultural, domestic, and other machinery of sim 
ilar grade (wagons excepted 

Mining machinery 

Controlling apparatus for marine work, etc. 

Textile and rubber machinery, candy and bread machinery and others 
of similar grade 

Some parts of ordnance 

General machinery for manufacturing. 


Question 1.° What allowances do you make in this class? 


Cxiass No. 2. Mepium Fits (Moving Parts 


High Speeds (over 600 r.p.m) and Heavy Pressures 
Electrical machinery 
High-speed parts of woodworking machines 
Sewing machines 
Machine tools 
Locomotives 
Printing machinery 
Automotive 
Ordnance 
General machinery for manufacturing. 


A well-known firm uses allowances of 0.0005—0.004 in. up to 6 in. 


for work of this class. 


(Question 2. How does this compare with your practice? 


Ciass No. 2. Mepium Firs 


rN 
~~ 


Ordinary Speeds (under 600 r.p.m.) and Light Pressures 
Machine tools 
Printing presses and machinery 
Typewriters, calculating machines, etc. 
Locomotives 
Automotive—general parts 
Textiles, rubber machinery 
Ordnance 
General machinery for manufacturing. 


A well-known firm uses allowance of 0.0005—-0.0025 in. up to 6 in. 


for work of this class. 


Question 8. How does this compare with your practice 


Criass No. 3) SxuG Firs 
Designated as the losest fit that can be ssembled by hand 


8a Slight Allowance (0.00025 to 0.00075 in 


Gear trains and change gears for general work 
Mating parts, fixed or not, moving on each other, such as studs for 
years ind levers kevs 
General n hiner) r manufacturing 
Question 4. Do these allowances agree with your practice? 


3b Close Fit (commonly known as wringing fit, no allowance, not 


; ; ’ } ] 
considered interchangeable manufacturing but selective as 
sembling 

(‘rankshaft 
Pre n-grou pindl 
Gears in index t i ! iol r-cutting macl 
Slots and tongues such as are used for grinding n hire milling ma 
s ey tal i rument 
G ral i tur 
() estion Shi ild neo lI Willie? i rrusicle ! I en ig t he fits 
In this eles 


Crass No. 4 TiGutr Firs 


La Drive Fits for Light Seetions 


Automotive 
Ordnance 
General machines for manufacturing 
4 well-known firm uses negative allowance from 0.00025 to 0.001 


in, up to 6 in 
Question 6, How does this compare with vour practice? 


1b Force Fits for Heavy Sections 
Locomotive and car wheels 
Crank disks, armatures, flywheels 
Automotive 
Ordnance 
Gene. al machines for manufacturing 
A well-known firm uses negative allowance from 0.00075 to 0.005 
in. up to 6 in 


(Juestion 7. How does this compare with your practice? 
4c WShrink Fits 
Locomotive tires and similar work 
Ordnance. 
A well-known concern's practice is as follows: Where thickness 
exceeds #/s in., 0.0005 to 0.005 in. up to 6 in. in diameter. Where 


thickness is less than #/s in., up to 6 in. in diameter, 0.00025 In. to 
0.0015 in 


(Question 8. How does this practice compare with yours? 


The Committee would greatly appreciate having your full an- 
swers also to the three following general questions with as much 
explanatory information as possible: 


Question 9. How many of the four kinds of fits previously men- 
tioned apply to your work? 

Question 10. Will you send the Committee blueprints er other 
data showing your practice in as many of these cases 
as possible? 

Question 11. How do you specify both allowance and tolerance 
for mating parts—such as a solid 2-in. bearing and 
the shaft which runs into it? 


The following sketches show some of the problems. Will you 
kindly give the Committee as much information as possible re- 
garding your practice in such cases. 

Question 12. What allowance and what tolerance would you give 


on such a piece as shown in Fig. 1: (a) for a milling- 
cutter arbor, (6) for a work-holding mandrel? 
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Question 13 What allowance and what tolerance would you give 
on the keys and keyways shown in Fig. 2, where 
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a) Keys are tight in both shaft and hub; B 
b) Keys are tight in shaft—sliding in hub; 
ce) Keys are tight in hub—sliding in shaft? y o 
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Question 14. What difference would Give Te 
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l Give Tolerances and 
; vou give on the bearing and gear fit shown in Fig. 3? Allowances for Force F 
and State Cla fw 
£ tt UBC Tor | 
7 
by f 
4 
by 
The fit of vren " vn in Fig. 4 
Question 14 What is your practice as to allowance ar d tolerances 
for maximum looseness and maximum tightness? 
Fic. 4 
The rocker arm shown in Fig. 5 contains several kinds of fits. 
Question 16 What allowance and tolerance would you give at 
A, B, and C? 
Two shrink fits are shown in Figs. 6 and 7, one a thin shell, the J 
other a locomotive tire. The latter also has a press fit. Give Limits on Slot and Limits or 
(uestion 17 What Is your practice on work of this or a similar (Onngque 
character? Fic. 9 
In multiplying movements the lost motion often plays an im- 
portant part. 
(Question 18. What is your practice in such cases as shown in uN - 
Fig. 8—for both allowance and tolerance? AS . . 
. . fe ii — — = 
Fig. 9 shows a light sliding fit for accurate grinding or similar = 
work, Fig. 10 illustrates a working slide fit for turret slide or for 
Similar purposes. 
vy (Juestion 19. What are your allowances and tolerances in such 


cases? 


Fic. 10 
(uestion 20. Do they vary with the length of the slide? 


Continued on page 144) 
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ENGINEERING RESEARCH 


A Department Conducted by the Research Committee of the A.S.M.E. 





Research Committee Notes 


" [HE Special Committee on the Strains due to the Vibration 
of Shafting will probably organize during the present month 
under the chairmanship of Mr. N. W. Akimoff. The work of 
this committee is most important owing to the fact that within 
recent years a number of failures of the main shafts of vessels 
have failed from this cause. The committee plans to collect 
the present knowledge on this subject and then to complete the 
work as far as possible for the use of the engineering profession. 

The Committee on the Present State of the Knowledge Re- 
garding Riveted Joints, under the chairmanship of Dr. A. D. 
Risteen, will also begin work soon. It is not expected that these 
two committees will report within two years on account of the 
amount of work to be done. 

The Research Committee plans to use the library of the United 
I-ngineering Society and any other collection of data for the work 
of these committees, and would welcome suggestions from mem- 
bers of the Society regarding problems which demand investiga- 
won. 


The Scovill Bulletin 


The Scovill Manufacturing Company, Waterbury, Conn., has 
issued as a supplement to the Scovill Manufacturing Company 
Bulletin, a pamphlet of fifteen pages giving a short description 
with a photograph of its chemistry and test building, and a 
paper on the application of metallurgy to the brass industry. 
The paper includes halftones showing the peculiar nature of alloyed 
metals and the effects of improper handling during the course 
of manufacture. The effect of annealing, of continued heating 
at high temperatures, of improper casting practice, of improper 
annealing, of improper manufacturing methods and the results 
of experimental annealing are illustrated in the halftones. The 
pamphlet also contains halftones showing part of the equipment 
of the laboratory and explains how the microscope can be an aid 
in the manufacturing department. Mention is made of the dis- 
eases of metals, also of casting, shop problems and the selection 
of the proper metal for particular pieces of work. 


teport of British Inquiry Committee on 
Lubricants and Lubrication 


The Report of the Inquiry Committee on Lubricants and Lubri- 
cation has now been published for the Department of Scientific 
and Industrial Research by H. M. Stationery Office. 

The Committee was set up as the outcome of an application 
made to the Advisory Council for a grant in aid of proposed re- 
searches to determine the relation between the viscosity of lubri- 
cants and the load on a bearing, and the action of lubricants at 
high temperatures as applied to commercial methods of oil testing. 
The Advisory Council deprecated an attempt to obtain partial 
results in any section of the field for research in lubrication and 
recommended that an Inquiry Committee be set up under the 
Department to prepare a memorandum on the field for research, 
containing an analysis of the problems involved together with a 
suggested scheme of research which would be likely to lead to 
valuable results. 

The Report of the Committee under these terms of reference 
is now published and is divided into the following sections: 

1 Introductory 

2 Bibliography 

3 Research work instituted by the Committee 
t Bulletins 

5 Existing knowledge of lubrication 


6 Review of existing knowledge 

7 Recommendation for future research on Lubricants and 
Lubrication 

8 Liaison with the American Bureau of Standards 

9 Conclusion. 

Subjoined to the Report are 20 appendices by various authors 
which contain particulars of a number of researches instituted 
by the Committee on certain fundamental problems on which 
knowledge was lacking. 

Copies of the report (price 2s.6d., by post 2s.8'/od.) may be 
obtained through any bookseller or directly from H. M, Stationery 
Office at the following addresses: Imperial House, Kingsway, 
London, W. C. 2, and 28 Abingdon St., London, S. W. 1; 37 Peter 
St., Manchester; 1 St. Andrew’s Crescent, Cardiff; 25 Forth St 
Edinburgh; or from E. Ponsonby, Ltd., 116 Grafton St., Dublin 


Research Resume of the Month 
A—Researcu REsULTS 


The purpose of this section of Engineering Research is to give 
the origin of research information which has been completed, 
to give a résumé of research results with formulas or curves where 
such may be readily given, and to report results of non-extensive 
researches which in the opinion of the investigators do not warrant 
& paper. 


Apparatus and Instruments A2-21. ARTIFICIAL SEASONING OF GaGt 
STEELS. An investigation has been made by the Bureau of Standards 
on various seasoning treatments on the permanence of gage ste 
Various hardened gages were heated in oil at different temperatures 
under varying time conditions and subject to seasoning by dip 
in hot oil and iced brine. Short gages of '/s in. showed no appres 
change in length with or without various artificial seasoning treat 
ments over a period of seven months beginning one or two weeks 
after hardening. Length gages of 2 in. showed no appreciable « 
in planeness. For studying length change it has been shown that 
lengths from 6 in. to 8 in. are desirable. 

Duplicate gages show wide variations in length change One 
block showed no dimensional change in 217 days between first and 
last measurement, while a duplicate decreased 0.00018 in. in t 
period. On account of softness, stainless steel is unsatisfactor H I 
carbon alloys of this type would be more desirable, with a possible d 
crease in chromium which would not impair the stainless qualities and at 
the same time reduce the production cost. Plain carbon steel of 1.18 per 
cent carbon appears least desirable from the standpoint of permancnce 
The most desirable steels are HC and K, s ibjec t to diferent seas 
treatments. Measurements at intervals of one week, 1, 2, 4, 17 
months after initial measurements of length and plancness do not 
very much information regarding the progress of ths changes t 
place. Where great changes occur they appear to progressi 
increase with time. Many changes occur immediately follow 
the first measurements. Bureau of Standards, Washington, D. ¢ 
Address 8. W. Stratton, Director. 

Cement and Other Building Materials B2-21. REINFORCED-CONCI 
Stass. The Cement Gun Company, Inc., of Allentown, Pa 
issued a pamphlet of thirty-two pages on the Strength of Gu 
Slabs. The formula used for these slabs has been checked under t! 
supervision of Prof. M. O. Fuller, of Lehigh University, by a number 
of tests of slabs of 4-ft. span, 6-ft. span and 8-ft. span. The pamphlet 


contains data for balance percentage of reinforcement, safe loads for gun- 
ite slabs with a factor of safety of 4 with 1:3 mix and 1: 2'/» mix, and 
safe live loads for factor of safety of 5 with al: 3 mix. The table 

the thickness of the slabs and the area of reinforcement per foot 
width of slab. The pamphlet contains an analysis of the data | 
George F. Strehan and the report of Professor Fuller with tab 
containing the data obtained on the tests from the slabs, the cement 
and the sand used, as well as curves giving the results of the tests and 
photographs showing the method of testing. Address Cement Gun 
Company, Allentown, Pa. 

Cement and Other Building Materials B3-21. FiLoor Treatmenr. The 
Bureau of Standards has issued a report on the service tests of various 
floor treatments carried out by the Bureau. The first materials were 
applied to the floors of the Northwest Building of the Bureau of Stand 
ards five months after its completion in March 1918. The sections 
were panels 8 ft. square and extending the width of the corridor and 
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oxygen in some form, as commercially prepared steel which has been 
deoxidized in manufacture behaves very differently from the small 
melts made at the Bureau. This investigation is being continued. 
Bureau of Standards, Washington, D. C. Address 8S. W. Stratton, 
Director. 

Metallurgy and Metallography A4-21. MAGNESIA FoR CrUCIBLES USED 
with Evecrrotytic IRON AND IRoN-CARBON ALLOYS. The Bureau 
of Standards has prepared 100 lb. of electrolytically fused magnesia 
which contains less than 0.02 per cent SiO». This is not large enough 
to prevent the use of magnesia in melting electrolytic iron and tron- 
earbon alloys. Crucibles of fused MgO undergo so little shrinkage 
that it is possible to melt in the tamped and dried crucible without 
the preliminary calcination to 1500 or 1600 deg. cent. which was neces- 
sary with the old type of crucible. Samples of zircon have been ob- 
tained to compare with zirkite. These two zirconium refractories 
are at present obtainable commercially. The preliminary tests showed 
that refined zircon has a melting point considerable below zirkite 
cement. Bureau of Standards, Washington, D. C. Address 8S. W. 
Stratton, Director. 

Metallurgy and Metallography Ad-21. Grain S1zE AND BrRINELL HARDNESS 
oF CARBON Steet. A paper on relation of grain size to Brinell hard- 
ness of annealed carbon steel by Rawdon and Jimeno has appeared 
in printed form and is ready for distribution. Bureau of Standards, 
Washington, D.C. Address S. W. Stratton, Director. 

Metallurgy and Metallography A6-21. Arc-Fusep STEEL. Chemical and 
Metallurgical Engineering for Oct. 20, 1920, contains the second install- 
ment of results of an investigation on the metallography of arc-fused 
steel conducted at the Bureau of Standards. Bureau of Standards, 
Washington, D.C. Address S. W. Stratton, Director. 


B—RESEARCH IN PROGRESS 


The purpose of this section of Engineering Research is to bring 
together those who are working on the same problem for coépera- 
tion or conference, to prevent unnecessary duplication of work 
and to inform the profession of the investigators who are engaged 
upon research problems. The addresses of these investigators 
are given for the purpose of correspondence. 

Metallurgy and Metallography B2-21. Heat TREATMENT OF CARBON 
STreeL. The Committee on Heat Treatment of Carbon Steel of the 
Division of Engineering, National Research Council, is continuing 
its work on this subject. Many tensile test pieces and impact test 
pieces have been used. Materials used have been investigated for 
magnetic properties and all materials have had the preliminary heat 


treatment. The heat treatment of the specimens has been accom- 
plished in a special furnace and care has been exercised to determine 
the temperature of treatment very accurately. Address Dr. Henry 


M. Howe, Chairman of Committee, 29 West 39th St., New York. 

Metallurgy and Metallography B3-21. Fatigue or Martertarts. The 
joint investigation on the fatigue of materials under the direction 
of Prof. H. F. Moore is progressing at the University of Illinois. Al- 
ready many tests have been run, and although no conclusions can be 
definitely drawn from the results at present, certain indications have 
been obtained. Address Prof. H. F. Moore, University of I!linvis, 
Urbana, Ill. 

Metallurgy and Metallography B4-21. Susstirute Deoxipizers. The 
manufacture and testing of new deoxidizing alloys described in a paper 
by J. R. Cain for the Division of Engineering of the National Research 
Council is in progress. Five of the alloys have been made at the 
Bureau of Standards and five other by the Metal & Thermit Corpora- 
tion, while the Fitzgerald Laboratories are to make others. The 
lead-magnesium alloy had had a preliminary test at the Bureau of 
Standards for deoxidizing American ingot iron. All of the alloys 
are to be tested at the Bureau of Standards for deoxidizing efficiency. 
Address J. R. Cain, Bureau of Standards, Washington, D. C. 


C—ReEsEARCH PROBLEMS 


The purpose of this section of Engineering Research is to bring 
together persons who desire coéperation in research work or to 
bring together those who have problems and no equipment with 
those who are equipped to carry on research. It is hoped that 
those desiring coéperation or aid will state problems for publica- 
tion in this section. 

Metallurgy and Metallography C1-21. AxBsorPTION IN FurRNaces. An 
inquiry has been received by the Research Committee regarding 
the absorption of heat by steel. The statement was made that steel 
absorbs heat as the 6th power of the radiancy and that this absorption 
does not mean the radiation of heat by the Stefan-Boltzmann Law. 
The Research Committee is not able to explain this statement and 
would appreciate any communication with the inquirer regarding the 
meaning of the above statement and the reference to an authority 
regarding it. Address A. E. Walden, 100 West Fayette St., Baltimore, 
Md. 


D—ReEsEARCH EQUIPMENT 


The purpose of this section of Engineering Research is to give 
in concise form notes regarding the equipment of laboratories 


2d, 


for mutual information and for the purpose of informing the pro- 
fession of the equipment in various laboratories so that persons 
desiring special investigations may know where such work may 
be done. 


Victor J. Azbe, D1-21.  Power-PLanr Laporatory. Laboratory equipped 
with apparatus for chemical analysis and physical tests concerning 
power-plant economy. Fuels of all kinds, solid, liquid and gaseous, 
are handled. Apparatus for making determinations of the fusing 
point of ash, for water testing and analysis of boiler scale are included. 
General industrial work is to be cared for by the laboratory. Address 
Victor J. Azbe, 2194 Railway Exchange, St. Louis, Mo 

Scovill Manufacturing Company, D1-21. Tue Scovitt MANUFACTURING 
Company, of Waterbury, Conn., has a separate building 213 ft. long, 
50 ft. wide and 20 ft. high devoted to research work and control work 
for its product. The building is subdivided into offices, library and 
rooms for metallography, electric-furnace work, photography, polishing, 
weighing, physical testing and a main laboratory for routine work 
in analysis of brass, bronze, nickel, silver, cupronickel, steel, copper, 
spelter, special alloys and oils and greases. During the war there 
were 94 people employed in the laboratory. Address Scovill Manu 
facturing Company, Waterbury, Conn. 


E—REeEsEARCH PERSONNEL 


The purpose of this section of Engineering Research is to give 
notes of a personal nature regarding the personnel of various 
laboratories, methods of procedure for commercial work or notes 
regarding the conduct of various laboratories. 


Victor J. Azbe, E1-21 
to the investigation of losses in steam-power development, has realized 
the importance of supplementing his field work with the equipment 
of a research laboratory for prompt and accurate reports on materials 
used in power plants. For this purpose he has established a laboratory 
for carrying out chemical analysis and physical tests. This laboratory 
will be devoted to reports on materials for general industrial work 
Address Victor J. Azbe, 2194 Railway Exchange St., St. Louis, Mo 

Materials of Engineering E1-21. STANDARD Sampres. The Bureau of 
Standards is distributing standard samples of materials for compari 


Mr. Azbe, who has been devoting many years 


son and other uses such as control analysis. During the month of 
23-A 
of Bessemer 0.8% per cent carbon steel and No. 51 eleetric-furnace 
1.2 per cent carbon steel were issued for the first time Bureau of 
Standards, W ishington, D i. Address 8S. W Stratton Direc tor 


November 134 samples were issued costing SS410.295 Sample 


I’— BIBLIOGRAPHIES 


The purpose of this section of Engineering Research is to inform 
the profession of bibliographies which have been prepared. In 
general this work is done at the expense of the Society. Extensive 
bibliographies require the approval of the Research Committee 
All bibliographies are loaned for a period of one month only. Addi- 
tional copies are available, however, for periods of two weeks to 
members of the A.S.M.E. or to others recommended by mem- 
bers of the A.S.M.I. These bibliographies are on file in the 
offices of the Society. 


Petroleum, Asphalt and Wood Products, F1-21. Recent ARTICLES ON 
PetroLteum. The recent articles on petroleum and allied substances 
are compiled each month for the Bureau of Mines by E. H. Burroughs. 
This bibliography includes articles on geology and the origin of petro- 
leum, on development and production, patents, transportation, storage 
and distribution, properties and their determinations, refining and 
refineries, utilization, legislation and legal regulaticn, statistics, eco- 
nomics, organization and institutions. It also gives a list of bibliog- 
raphies on this subject. Address Bureau of Mines,Washington, D. C 
H. Bain Foster, Director. 


Bibliographies Compiled by U.E.S. Library 


The Engineering Societies Library announces the completion of 
bibliographies covering the subjects ofP ulverized Coal and Fuel 
Oil for Raising Steam. The former contains 41 typewritten pages 
and has 283 references, each accompanied by a short explanatory 
note. It covers the years from 1910 to 1920. The latter, extend- 
ing over the years 1911 to 1920, covers 22 typewritten pages and 
contains 201 references. The search is divided into five parts: 
(1) General; (2) coal vs. oil; (3) marine use of oil; (4) oil for loco- 
motives and (5) apparatus and combustion. 

Those desiring to purchase copies of these bibliographies should 
address Mr, Harrison W. Craver, Director of the Engineering 
Societies Library, 29 West 39th Street, New York, N. Y. 
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Books for Supple 


mentary Reading by Students 


EDITOR 


rHE 


Supplementing my communication in the January number 
sking for suggestions of books for supplementary reading by 


tudents in industrial management, I append a list which we have 
ised for the course at the University of Illinois. 
The objec ts ol 
lo broaden knowledge of the principles underlying the conduct 
ndustrial better 
uman element and its relation to industry 


this supplementary reading are several, namely 


affairs; to promote a understanding of the 


‘to enlarge acquaintance 


¢ 
I 


h the ideals and methods of distinguished thinkers, in, 
id producers; 


estigators, 
and to develop clearer conceptions of the t 
industrial world led upon to 


isA> 
hich engineers entering the are calles 
eriorm 
Four books are to be read and report d from the following list 
Pring iples of Management, by Taylor 
l'welve Principles of Efficiency, by Emerson 
Work, Wages, and Profits, by Gantt 
Investigating an Industry, by Kent 
Human Factor in Works Management, 
New Industrial Day, by Redfield 
Organizing for Work, by Gantt 
Industrial Goodwill, by Commons 
Motion Study, by Gilbreth. 
Books are assigned arbitrarily unless the student already has 


ud 


Hartnes- 


by 


certain volumes or when personal preference for particular 


ithors is supported by satisfactory reasons. In the case of 
students who desire to do additional reading, assignments ar 


1ade from a subsidiary list of books as follows: 
Man to Man, by Leitch; Work and Wealth, by Hobson; Psy- 
chology and Industrial Efficiency, by Miinsterberg; Time Studies 
; and Rate Setting, by Merrick; Fatigue and Efficiency, by Gold- 
mark; Scientific Management and Labor, by Hoxie; Turnover 
of Factory Labor, by Slichter; Common Sense and Labor, by 


Kxtending Ocean Navigation to the Great Lakes 


lo THE Eprrot 

Replying to the communication of Charles Whiting Baker on 
page 592 of MecuanicaL ENGINEERING for October, concerning 
the development of the St. Lawrence River as a waterway. I wis! 
to call your attention to some wortant considerations that have 
heen neglected 

The City of Chicago, one of the most southerly of Great Lakes 


ports, is closed to navigation by ice for at least five months of the 


Furthermore 


veal the other end of the proposed waterway, the 
mouth of the St. Lawrence River, is 625 miles north of ( hicage 
The region of the ocean north of Sable Island and the Banks . 
Newfoundland, between Cape Sabk nd Sable Island clos 
proximity to the Strait of Belle Isle, is known t ll deep-water 
sailors as the “Gravevard of the Atlanti: The navigation of 
this region is regarded by all ship owners and underwriters as the 
most hazardous of the entire globe, owing to the quantities of ic« 
from the coast of Labrador, much of which is forced through t] 
Strait of Belle Isle, involving the Gulf of St. Lawrence in an almost 
constant menace of snow, ice and fog to all shipping entering 


Allar 


sul 


departing from the Gulf 


Th 


eT } hye 


and its neighboring wat 
trom Montreal und 


British Government 


eT- 
Line of English ships operates 
sidy « 
if 


the 


and every 
is obliged to abandon its regular St. Lawrence route and port 


contract with winte! 


f call for some port on the coast further south 

In view of the vi 
of the complete failure of the former attempts to overcome the 
difficulties, it is respectfully submitted that the theories of Charles 
Whiting Baker and Mr. Merrick, President of the 
the Chamber o 
the visions of great commercial development throughout the four- 
teen states in proximity to the Great Lakes, as the result of these 
theories, based upon misleading and fallacious arguments, 
resulting from a complete lack of knowledge of conditions as alread, 
experienced, and involve the expenditure of millions of dollars in 
a venture which is foredoomed as a successful financial enterprise. 
Garden City, N. Y. kK. Prarr Srrarron, 


nhwnitt , 
subInItted, ana 


conditions of navigation abe 


Association of 
f Commerce of the City of Chicago, together with 
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Sees Danger in St. Lawrence River Project 
To THE Epiror: 


The St. Lawrence project is being discussed. This project con- 
templates the construction of canals, locks and dams whereby to 
provide a navigable water passage from the Great Lakes to the Atla- 
tic Ocean. That this project will be of value to the United States 
need not be gainsaid. 

It is true that the products and manufactures of the Middle West 
can be shipped through the lakes and St. Lawrence River and its 
proposed canals to the ocean for domestic and foreign ports at far 
less expense than they can now be shipped when they must be 
transferred from lake boats to rail and then, for foreign commerce, 
again to boats. It is true that practically all of the commerce of 
the Middle West would pass through this canal; and the Middle 
West is our great industrial center. It is said that the railroads 
would be injured by the diversion of freight traffic; but the railroads 
would make provision for this loss and their spare rolling stock, if 
any, would be diverted to other regions in sufficient numbers to permit 
the operation of the remaining equipment at full capacity. 

In the St. Lawrence project, however, resides a grave danger to 
the economic and political welfare of the country; and this project 
should not be carried to completion. 

The mouth of the St. Lawrence River lies entirely within the 
boundaries of a foreign country and is comparatively remote from the 
boundaries of the United States. If the project be carried out, the 
business of the entire Western and New England States and the 
political welfare of the whole country at large will be dependent 
upon the maintenance and continuance of friendly relations with 
our neighbor. While we have the greatest friendship and respect 
for that country and hope that serious differences will never arise 
between us, yet it is not without the bounds of reason, and also of 
experience, to anticipate serious differences; and, if ever a state of 
war does spring up, the mere blockade of the mouth of the St. 
Lawrence River will utterly cripple the entire industrial section of 
our country. Our railroads will immediately become so congested 
by the attempted diversion of the water freight to rail as to be use- 
less by reason of the previous reduction of their rolling equipment. 
No one ean predict, in these troublesome times, a continuance of 
peace. It must be remembered that the country controlling the 
outlet of the St. Lawrence is but one of the children of that mother 
country across the sea. That mother country, by virtue of pos- 
session of Gibralter at one end and the Suez Canal at the other end, 
governs traffic in the Mediterranean Sea; and by possession of the 
Dardanelles controls the economic condition of lower Russia. By 
diverting the traffic of the industrial section of the United States 
through the St. Lawrence River, that mother country would con- 
trol the political and economical welfare, in time of stress, of the 
United States. 

This project must be dropped. 

T. T. GrEENWoop. 

Boston, Mass. 


Theoretical Consideration of Bending in Shafts 
To THe Epriror: 

I have never seen any literature on the subject of bending in 
shafts in which any attempt is made to consider the pressure dis- 
tribution of the loads and reactions and the effect various dis- 
tributions might have. The following was written as the result 
of a problem presented to me by the engineers of an industrial 
firm, substantially as stated. The solution with the assumptions 
made is very simple, and while there may be some published work 
covering the subject, if has not come to my attention. 

So far as the writer has been able to ascertain, the methods 
used in practice in the calculation of the shaft bending moments 
have been based on the results of experience rather than any 
theoretical considerations. One concern had the following method 
for its standard practice: The reactions were first calculated as- 
suming that they could be considered as concentrated at the centers 
of the bearings. The reaction forces were then considered as 
uniformly distributed over areas of width equal to the diameter 
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of the shaft such that the pressure per square inch was equal to 
the maximum allowable crushing strength of the bushing material. 
These areas were at the ends of the bearings nearest the force 
‘causing the bending and the moment arms were measured from 
the centers of these areas. As some of the subsequent statements 
show, there are cases where the general theory on which the above 
method of calculation is based holds true. Shafts calculated 
by this method did give shaft sizes which agreed more or less with 
the results of experience, but since there was no general justification 
for the theory on which it was based, it was subject to erroneous 
use. Another concern uses one-quarter of the length of the bear- 
ing in determining the moment arm. 

The concern first mentioned has recently adopted one-third 
the length of the bearing as determining how much of the bearing 
length is to be considered in the moment arm. This adoption 
was based on the considerations described in following paragraphs. 
It was found that practically all the shafts used in their work 
had moment arms which included about one-third the length of 
the bearing so that that value was satisfactory, the variations 
from it being within the limits of accuracy of the computations. 

The maximum bending in shafts is not only a function of the 
various total loads and reactions, but is also a function of the 
distribution of the loads and reactions along the shaft. The 
distribution along the shaft is practically impossible of accurate 
determination and is affeeted by several factors. The flexibility 
of the shaft, the lack of absolute rigidity of the bearing supports, 
the quality of the lubrication, oil pressure, friction, and wear of 
the shaft and bushing, all affect the pressure distribution. 

There is a tendency of the shaft to bend in the direction in which 
the foree acts which would cause the shaft to bear only at one 
end of the bushing. The bearing supports also possess some 
flexibility and they tend to conform in position with the deflected 
shaft. All bearings in which the shaft revolves are lubricated 
and the oil film, unless completely broken, tends to equalize the 
pressure distribution. The friction in the bearing does not tend 
to vary the pressure along the shaft as it does in a circumferential 
direction. Wear and flow of the bushing material are undoubtedly 
the most important factors in determining the pressure distribution 
along the bearing. 

With a new bearing, the pressure at one end of the bearing will 
unquestionably be higher than at the other due to the deflection 
of the shaft. The higher pressure, will however, cause greater 
flow of the bushing material or greater wear at the points of lesser 
pressure so that the tendency is to produce or at least approach 
a uniform distribution of pressure along the shaft. This is par- 
ticularly true in case the loading is not varying greatly. In the 
case of intermittent shock or impact loading it is doubtful if the 
bearing would wear to conform with the extra deflection of the shaft 
due to the extra intermittent loading, but it would probably do 
so if the shocks occurred with sufficient frequency. 

The length of the bearing would also be a factor to consider, 
since, if it were sufficiently long, the time ‘required to wear the 
bearing down might be more than or at least a good part of the 
life of the machine, so that the number of repetitions of stress at 
somewhere near the maximum value calculated would be relatively 
small, making the shaft safer than was necessary. Then, too, 
the deflection of the shaft would probably be sufficient to cause 
an opposite reaction at the other end of the long bearing which 
would also tend to decrease the bending in the shaft. Bearings 
with lengths less than twice the diameter of the shaft would not 
be considered as long bearings, and since practically all bearings 
are within this limit except for other reasons than pressure, velocity, 
and heat dissipation, they may be neglected in any further con 
siderations. The other considerations seem to point to a prac- 
tically uniform distribution of bearing pressure along the shaft 
and it is assumed to be uniform in the following considerations. 
This assumption makes the problem a very simple one. 

First, consider a shaft in which the load causing bending is 
beyond the bearings as shown in the force diagram, Fig. 1. Ii 
the force causing bending is F and the bearing pressure is uni- 
formly distributed along the shaft in the bearings, the reactions 
may be calculated as concentrated at the centers of the bearings. 
If a is the distance from the force to the center of the nearest 
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bearing, b the length of this bearing, and ¢ the distance from 
center to center of the two bearings, then 
(a + c)F aF 
R, and PR, 
c Cc 
With uniform distribution of bearing pressure along the shaft 
the shear diagram is as shown in Fig. 1, in which # is the point of 
zero shear. # is at a distance d from the end of the bearing nearest 
the force F and 
bP beF he 
R, (a+ c)F a -+ ¢ 
‘Phe bending at any point in the shaft is equal to the area of the 
shear diagram either to the right or the left of the point. Since 


the maximum bending occurs at the point of zero shear, the maxi- 
mtm bending moment ts 


}, hig " 
M (« 5) F +5 : 


fhe actual bending-moment diagram for the shaft under con- 
sideration is shown in Fig. 1. The distance y is equal to d/2 
and the area of the rectangle having F for one side and a + y b/2 
for the other is equal to the area of the shear diagram to the right 
or left of the point R. It will be noted that at the point of maximum 
bending the shear is zero, so that while designers ordinarily omit 
it from their computations because it is generally a relatively 
small factor in the shaft stress, it really is a zero factor at the 
point of maximum bending. 

In case the force F is between the bearings, its pressure dis- 
tribution along the shaft becomes the primary factor in the deter- 
mination of the bending in the shaft. In case the loading of the 
force F along the shaft is practically uniform, the same equation 
just. developed is applicable, only in this case a becomes the dis- 
tance between R,; and F and c the distance between PR. and F, 
vhile b becomes the length of the load distribution along the shaft. 

It is evident that except in short shafts there is not much differ- 
ence in the bending moments determined by the above method 
ind by the use of the distance to the center of the reaction as the 
moment arm. These considerations, however, are very important 
in the economy of material in short shafts. 

In short shafts there are generally two forces as well as two 
reactions causing bending in the shaft. These forces may be 
external to the two bearings either on opposite ends of the shaft 
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or both on the same end, and may be one or both between the 
bearings and in the same or different planes. So long as the pres- 
sure distribution on the bearings along the shaft is considered 
uniform, the bending-moment diagrams may be determined in- 
dividually and then be combined to give the resultant bending 
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moments. The resultant points of maximum bending will prob- 
ably be at some other points than the points of maximum bending 
for the individual forces taken alone, but will be very near them. 
and in the case of the two forces on opposite ends of the shaft 
overhanging the bearing and the case where only one 
between the bearings and the one external to 


force is 
is large 
enough to bring the maximum resultant bending in the shaft in 
the bearings, will not vary materially from the maximum individual 
moment. 


the bearings 


In the other cases, dep nding on the conditions of the 
loading, the maximum resultant bending moment may or may 
not differ greatly from the maximum bending moment due to 
one of the forces, but a trial calculation should at least be made 
before ignoring the other 

The foregoing method of calculation offer a fairly 
theoretical solution which will agree quite well with practice and 
in some cases of design should permit of an economy of material 
over present methods of design. In other cases it will serve as 
a very good check on the safety of shafts, since any error due to 
the assumptions in the method is on the side of safety. 
CHARLES W 
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WORK OF THE A.S.M.E. BOILER CODE COMMITTEE 


[He Boiler Code Committee meets monthly for the purpose of consid- 

ering communications relative to the Boiler Code. Any one desiring 
information as to the application of the Code is requested to communicate 
with the Secretary of the Committee, Mr. C. W. Obert, 29 West 39th St., 
New York, N. Y. 


Rules for the Staying of Plain Circular Furnaces 


The attention of the chief boiler inspectors in the states and 
nunictpalities where the A.S.M.E. Boiler Code is effective has 
een called to the fact that the question of the rules for the staying 
of plain circular furnaces has been under consideration by the 
Boiler Code Committee for several months as a result of certain 
leatures that have been noted in Cases Nos. 256 and 293, in their 
relation to the special allowance made in Par. 212¢ of the Boiler 
Code. 

A special sub-committee to the Boiler Code Committee was ap- 
pointed at the October meeting of the Committee to thoroughly 
investigate this matter, and as a result of the discussion of the 
matter at the December meeting, it was decided that it would be 
advisable to inform them of this situation and suggest that in view 
of a possible revision of Par. 212c, this Rule of the Boiler Code 


should not be 
completed and reported upon 


used until the Committee's investigation ean b« 


Conference Committee on Welding 


The Boiler Code Committee takes pleasure in announcing that 
the American Society of Refrigerating Engineers has appointed a 
Committee to confer with the Sub-Committee of the Boiler Code 
Committee on Welding. The above is the result of an invitation 
extended by the Council of the A.S.M.E. at the request of the 
Boiler Code Committee. It is the desire of the Boiler Code Com- 
mittee that the Committee of the American Society of Refriger- 
ating Engineers shall coéperate with the Sub-Committee of the 
Boiler Code Committee in discussing the rules now in the Code 
and in proposing to the Boiler Code Committee any revisions or 
new rules that may be embodied in the Code at the next revision 
period. The personnel of the Committee appointed by the Ameri- 
can Society of Refrigerating Engineers is as follows: 

Louis Doge.uinG, Chairman, New York, N. Y. 
E. F. Miiier, Cambridge, Mass. 

Frep Opnuts, New York, N. Y. 

Norman M. Smaty, Waynesboro, Pa 

Harry Sioan, Milwaukee, Wis 
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Motorships 
| )PEAN © shipbuilding nations, 


“the Scandinavians at first, but 
now practically all, including Eng- 
land, France, Holland and _ Italy, 
in addition to Germany, have for 
some years been building large Diesel 
engines and auxiliary equipment for 
the driving of seagoing vessels. In 
more recent years this movement has 
been accelerated by the proved economy 
of the equipment that has been found 
most reliable and the reduction in 
cargo-carrying costs by the motorship 
over the steamship. The raising of all 
prices and costs by the war has directed 
attention to every possible source of 
saving, and this among other things has further increased the 
volume of motorship building at the expense of steamship con- 
struction. 

During this whole period of experimental development of the 
propelling machinery, and with its perfection the large-scale 
demonstration of lower cargo-carrying costs over competing steam 
equipment, America has done nothing with the motorship. On 
the contrary, there has been a great increase in steam cargo carriers, 
first as a result of war demands and later as a national movement 
for the reestablishment of the American merchant marine in a 
position of some commanding importance at sea. 

While America has been building more and more steamships, 
the Europeans have been building fewer in proportion, replacing 
them by motorships, partly on the basis of demonstrated reliability 
but mainly on the basis of proved reduction of operating costs. 
Only now have our shipping interests passed the period of con- 
sideration and entered upon that of action. 

It has taken some years to convince American shipping interests 
that the motorship is reliable; it has taken some years to con- 
vince these same interests that America can build satisfactory 
engines and that they need not be reproductions of European 
models; but it can be said definitely that shipping interests have 
now reached the point of accepting this situation. It is admitted 
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that American Diesel engines can be built equal in quality to 
those built in Europe and also at competing costs, but in spite 
of this there has not as yet been any great adoption of the motor- 
ship in this country. Only a few have been contracted for today 
although a great many projects are under consideration. 
Apparently American shipping interests have not yet beer 
convinced of the superior operating economy and lower cargo- 
carrying costs of the motorship as compared with the steamship, 
especially when the latter is provided with the geared-turbin 
Seotch-boiler type of equipment. At the present time the futur 
of the motorship in American shipping activities seems to bi 
hanging in the balance of these comparative costs of operation 
The motorship equipment costs materially more to buy thar 
does the steamship equipment. Its fuel consumption is materially 
» and still more favorable whil 
While there are corresponding differences in all of th 
other items of expense, such as wages and subsistence of crew 


less, the ratio at sea being 1 to 2! 
in port. 
maintenance, repairs, stores, to mention a few of the leading items 
it appears that the main elements of controversy and uncertainty 
lie in the balancing of the money saving by the motorship, duc 
to fuel economy, against the excess of fixed charges which it mu 
Carry. 

Whether or not the cheaper steamship, burning 2 Line i 
much fuel as the motorship at sea, will give a lower or higher 
total cost of handling cargo per ton-mile, depends not only on 
the difference in the first, costs, but also upon the prices of fuel 
per gallon, on the number of sea-miles per year of operation 
or horsepower-hours per year, or the ratio of time spent at sea t 
that in port; and in the case of the fuel on whether or not the 
motorship burns the same grade of fuel at the same price as does 
Kor any given first-cost differential, constituting 
a fixed-charge handicap against the motorship, the money saving 
by the superior fuel economy of the motorship will be more than 
enough to offset it and show a net profit, provided the ship is kept 
at sea in actual cargo carrying a sufficiently large proportion of 
the total time. It will also depend on the fuel-price differential 
as well as on the fuel price itself, 

Analyses of these cost factors and totals indicate that the motor 
ship is best adapted to long-distance voyages, the longer the better 
and in this connection it should be noted that in the double-bottom 
bunkers of the motorship sufficient fuel can be carried for a total! 
of 20,000 miles, which is much more than in the case of a steam- 


ship. The minimum length of voyage that can be profitably 


the steamship. 


assigned to the motorship in competition with the steamshiy 
would seem to depend on the fuel-price differential, 
the two ships do not burn the same grade of fuel. 

As to fuel price, it seems pretty clear from what statistics ar 
available that the general trend of price is upward, and that ir 
view of the growth of the automotive undustry this will continu 
et all justified 
it would seem fair to predict that, if anything, conditions in th 
future will favor the motorship more than in the past, becauss 
with a given saving in fuel per ton-mile by the motorship over th: 
steamship, the money saved will be greater the higher the price 
of fuel. 

The matter of price differential, however, is a disturbing factor 
The Diesel engine has in the past consistently used a higher grad 
of fuel oil than has been burned under the boilers of the steamshiy 
and at prices ranging from 25 cents to 50 cents a barrel more than 
the steamer bunker oil. Due to the increase in the demand for 
light petroleum products for motor cars and similar uses, ther 
is almost sure to be a greater differential in price between thi 
lighter fuel that the motorship has been using and the low-grack 
steamer bunker oil than has been the case in the past. This 
would be serious, and the saving in the motorship would be wiped 
out if the differential were great enough, provided it were tru 
as some think, that the Diesel engine could not burn the lowe 
grade of oil. 

As a matter of fact there is no reason to believe that the Diese! 
engine cannot burn this low grade of oil except that so far it ha- 
not done so. It has not done so mainly because it is necessarily 
more troublesome, and so far it has not been necessary to take that 
trouble. It is quite clear, however, that when the price differential 
becomes great enough, it will be worth while to go to some troubk 


assuming 


so. This being the case, so far as forecasts are 
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and expense to adapt the Diesel engine to this lower grade of fuel 
oil, or vice versa, and so wipe out the price differential entirely, 
which will restore to the motorship all of the advantages to which it 
is entitled. 

To adapt the motorship to the burning of the lower-grade oil, 
which seems to be really the only step necessary to eliminate 
even the residual doubts remaining in the minds of American 
shipping interests, there are only two factors of any importance 
to be studied, namely, spraying of the oil and ignition temperatures. 

It appears Trom all of the research work that has been done 
on spraying, particularly in connection with the spraying of oil 
in boiler furnaces with the so-called mechanical atomizers, that 
ull oils ean be sprayed equally well regardless of their other physical 
properties if they are brought by heating to the same viscosity. 
It would seem as if this should also be true when the oil is sprayed 
into a eylinder against a pressure of from 400 to 500 Ib. per sq 


} 
n., Al d 


ome experimental work already done confirms this as a 


reasonable conclusion, though it is not vet a commercially estab- 


If the heavier residual fuel oils have, as may be the case, a 
higher ignition temperature than the lighter ones, there may be 
some difficulties about ignition at the compression which has been 
used for the lighter fuels. In this case two remedies are available 
me to raise the cOMpression, which-has the objection of ove rloading 
the bearings, framing or the running gear and consequently in- 
reasing weights to avoid this; and the other to use an igniting 
fuel in small amounts, not exceeding 10 per cent of the total 
injected before the main supply of fuel, as has been done in 
Iurope in burning tar oil. As soon as it appears to be necessary 
American engineers will undertake the building of the auxiliary 
ipparatus and make the modifications necessary to adapt any 
grade of oil to the oil engine that can be fed through pumps from 
storage tanks, and thus wipe out any price differential that may 
xist, or may develop in the future, with every prospect of 
iecess. In general, whatever appliances are successful with one 
type of engine will be successful with all, because engine 
lifferences are not such as will prevent the general adoption of a 
road scheme of fuel-oil conditioning developed for this purpose. 

It may be said, therefore, that America is about to enter on 

program of motorship development and use, and in fact has 
tually entered it within the last year. The rate of adoption 
lepends upon the speed with which established facts become 
ecognized and known, and are followed by building orders. It 

of considerable interest to note that the motor-car industry, 
which America now leads the world, developed in Europe in 
juite the same way as the motorship industry, and it is not too 
ich to expect that once American interests become convinced 
t the motorship is what the Europeans think it is, American 
torship construction and operation will also lead the world 
CHARLES Epwarp LucKE. 


What Happened in Italy 


rhe recent attempt at industrial communism in Italy is of par- 

ular interest to engineers because of its development in the 
metal-working industries. Light has been thrown on the sequence 
f events and the underlying causes by the publication in Current 
H tory for December (The New York Times Company) of trans- 
lations of official documents bearing on the situation, which form 
the basis of the following summary. 

The quasi-revolution which occurred was a forcible attempt on 
he part of the workers to overcome the dominance of capital and 
to secure a position where labor would be raised from the position 

a commodity, with wages subject to the laws of supply and de- 
and, to that of a participant in the management of industry. 

The background for the unrest is to be found in the fact that in 
italy, more than any other country, special industries had been 
ounded, or existing industries measurably increased, to meet the 
lemands for war material, while the amount produced had depended 
almost entirely on the supply of raw materials secured from abroad. 
Under this situation the return to normal conditions, with cur- 
tailed production, must necessarily have produced more or less 
f a crisis. Coupled with this were two disturbing factors: one, 
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element; and the other, the extremely low scale of wages of the 
italian workman previous to the war. 


the Russian Soviet influence, which became a powerful disturbing 


Wage advances did not keep pace with the advance in the cost 


of living, due in part to the prohibition of emigration, and the 
point was reached early last fall where the Federation of Italian 
Metal Workers made a demand for a 50 per cent increase in wages, 


which was promptly denied by the employers. Immediately 


ra | 
“stay-in’’ strike resulted, the men remaining in the factori« nd 
drawing their pay, but doing as little work as possible and re- 
ducing output by as much as 50 per cent Phe « 1 cle 
cided to close their plants and issued it order work- 
ers retaliated by taking forcible possession of the factories and 
within a few days practically all the engineering and mé rgical 
plants in Italy were under control of the workers rT 
being issued by the Federation to this effect on September 3 
The Government tried to effect a settlement, but the employers 
refused its proposals and the Government then made it plain that 
it would not use force to eject the workers from the factories, as 
this could not be done without bloodshed lwo days later the 
employers’ Federation passed a resolution demanding the ¢ la- 
tion of the factories as a condition for resuming negotiations and 
resolutions were framed upbraiding the Government for its ‘“pre- 


tense of neutrality 


order, but to maintain the positi 


and “‘its hesitation, not only to defend law and 
mn of the stat 1 superior body 
or force, representative of the national interest, armed both with 
the will and capacity to guarantee the security of civil and 
life.” | 


of social 


On September 12 an important conference of the workers of 
Milan decided to hand over to the General Federation of Labor 
the direction of the movement and the matte r was put before the 
Government by the workers, calling for modification in the 
relations which previously obtained between employers and 


van : 
employees. The gist of their statement is embodied in the 
following quotation 

Such modification should tend to permit the latter (the worker through 
the agency of their trade unions, to be in a position to Know tl il state 
of their industry, to be acquainted with its technical and financial workings 
ind to be able, through the work of their factory delegations (being off 
hoots of the trade unions) to coéperate in applying fact regulations, t 
control the a intment and disn il of the employees, and thus to il 
spire the normal life of the factory with the necessary discipline 


The prime minister, Signor Giolitti, now intervened and what 
amounted to an ultimatum was presented to the employers calling 
upon them to accept the principle of the workers’ demand for 
“@ntrollo,” this word being generally interpreted to mean partici- 
pation or coéperation in factory management rather than absolute 
control, as has sometimes been assumed. 

On September 16, the General Federation of Italian Employers 
submitted to this demand in a statement containing the following 

It consents, provided that the other side be truly inspired by a like 
tention, to accept the principle of a control of industry to be carried out 


n 
on 
the basis of legislative regulations, granted that such regulations do not 
establish any monopoly or superiority of the trade-union organizations, 
lay down the principle of the codéperation and joint responsibility of the 
various factors of production, be carried out to the advantage of the com- 
munity, and abstain from interfering in the freedom of movement necessary 
to industrial undertakings 

The Government finally issued a degree calling for a commission 
of an equal number of members from each side to formulate sug- 
gestions for solving any questions that might arise in the applica- 
tion of factory rules and the appointment and dismissal of workers; 
calling upon workers of all classes to resume their employment. 

It cannot now be predicted whether, as one writer has said, this 
“revolution” was only a “dress rehearsal’ for a worse one to 
follow, or whether stability has probably been attained. An 
excellent summation of the situation as it now appears, however, 
has been given in the Engineering Revie w Lond n) for Decembe - 
by Andrew Stewart, of the Consolidated Pneumatic Tool ( yompany, 
Ltd., from which the following extracts are taken: 

What terminated the revolutionary experiment was the discovery that 
there was no money to pay wages at the end of the week, nor was there 
any money to purchase raw materials. Sellers of materials were not pre- 
pared to do business with people who apparently could not pay A few 


managed to carry on for a week or two by selling what they could and ap- 


plying the proceeds to pay wages, but it was soon found that the value of 








porns 
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the product was insufficient for the purpose; in other words, the business 
quickly became insolvent. 

They also found that they had to face problems of policy and admintis- 
tration, which they were incapable of solving; in short, they had taken 
over a great commercial machine which they could not run. In their 
anxiety to secure all the supposed products of their labor, they discovered 
that they could not even produce sufficient to pay the worker his normal 
wage, while the capitalist could do so, and even get something for himself. 
The capitalist could work the machine; they could not; and the “profits”’ 
accruing from the workers’ control were a will-o’-the-wisp. 

One of the outstanding features of the “revolution” is that, while it has 
fizzled out, it has achieved some notable results. It has demonstrated 
that an intelligent and well-informed democracy is poor material for the 
revolutionary. A less intelligent democracy would have plunged Italy 
into an abyss of misery far beyond the worst that has ever occurred in 
Russia, for it is obvious that, while in an agrarian district a revolutionary 
change has an imperceptible immediate effect, since stocks of food and 
necessities generally are sufficient for a long period, in an industrial dis- 
trict the necessities of the workers can be met only by an immediate ex- 
change of the products of industry for the necessaries of life, and anything 
which interferes with the flow of industrial products from the producer, or 
the return flow of food and other manufactured articles to the producer, 
must have an immediate and disastrous effect on the worker. 


Fuel Efficiencies From a National Standpoint 


There are several methods for determining the relative efficiency 
of fuels. This may be on the basis of the number of B.t.u’s use- 
fully obtained per pound of fuel; or the number of B.t.u’s usefully 
obtained from one dollar’s worth of fuel at the plant; or, again, 
the number of B.t.u’s usefully obtained for each dollar of expend- 
iture in connection with the fuel. The latter includes not only 
the cost of the fuel itself delivered at the plant, but all the direct 
and indirect items involved in handling the fuel up to the moment 
where it generates power, and possibly even afterward. 

These methods of fuel appraisal are all on the B.t.u. basis and 
are concerned only with the individual conditions of the par- 
ticular plant considered. There is a growing realization, how- 
ever, that heat-unit efficiency is only one of the many items to 
be considered, and that a broader view, on a national basis, with 
due regard to fuel conservation and the interests of the public 
must be taken. 

If a concern burns, say, 500 tons of coal daily, this means, 
roughly, ten gondola cars a day. These cars have to be hauled 
from the mine, possibly over a badly congested section of railroad. 
Delay and increased expenditure are thus created in the trans- 
portation of other freight vitally needed both by the purchasers 
of the coal and by other concerns in the same industrial district. 

From a national point of view it would be well to consider 
whether it would not result in better overall efficiency if the con- 
cern in question were to use its fuel in some form which could be 
transported in such a way as not to interfere with the shipment 
of other freight. 

From a national point of view, again, the consideration now 
being given to the utilization of coal at the mouth of the mine 
and the transportation of the fuel in the form of electric current 
to points where it is to be used, is of pressing importance. Flec- 
trie current, however, cannot as yet be efficiently used for heat- 
ing, of which modern industry requires a large amount; and in 
the generation at the mouth of the mine in the immense plants 
which would be required there would be difficulty, in many cases, 
in securing an adequate supply of water for condenser operation. 

In a paper presented by Sir Arthur Duckham before a meeting 
of the Institution of Petroleum Technologists, held in London 
last October, the author advocates another solution of the prob- 
lem—the development of a process for converting coal at the mine 
into gas and oil fuel. He feels assured that this dual end can be 
attained by the adoption of the vertical-retort system of gas mak- 
ing, combined with an appropriate water-gas plant. The basic 
idea is to utilize the heat in the coke through formation of water 
gas by passing steam through the hot coke. “During the war,” 
he states, “it was possible to put these ideas into practice and in 
continuous-working vertical retorts it became possible with steam- 
ing to obtain over 20,000 cu. ft. of very serviceable gas per ton of 
coal instead of the 12,000 that used to be obtained previous to 
the war. It was further found that with the water gas ascending 
the retort, the hydrocarbons generated were protected from the 
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coal and so gave a further amuont of gas and lighter tar oils.” 

The scheme advocated by Sir Arthur Duckham, aithough some- 
what different in method and intent, is in accord with the sug- 
gestion of Prof. R. H. Fernald in the December number of 
MECHANICAL ENGINEERING, that an intensive study be made of 
low-temperature distillation processes to determine whether a com- 
bination of low-temperature distillation and the manufacture of 
by-product producer gas can be made a commercial success 
and constitute a solution of the natural-gas problem which this 
country now faces. 

This whole subject is yet in a very undeveloped state. It is 
one that is bound to receive increasing attention and study and 
that may ultimately have an important bearing on fuel conserva- 
tion as well as on the efficiency of plant operation, considered in 
their broader aspects from a national standpoint. 


Utilization of Tidal Power 


A great deal of attention has recently been given in England 
to the possibility of utilizing tidal power on a large scale. The 
British Ministry of Transport has conceived a grandiose scheme 
for the utilization of half a million horsepower from the tidal 
movements in the estuary of the river Severn, which empties into 
the Bristol channel at the junction of the Lower Avon, west of 
Bristol. The proposal, as stated in an interim report of the Water 
Power Resources of the Board of Trade, abstracted elsewhere in 
this issue, and as described in The Engineer, for December 3, 1920, is 
to construct a dam across the river where it is some 244 miles 
wide, with a barrage, in portions of which are to be installed 
turbines and generators of a capacity in excess of one million 
continuous horsepower. About half that amount of power is to 
be available for distribution, the surplus energy being employed 
to pump water into a high-level reservoir placed at a short dis- 
tance up the river. When by reason of the rise of tide in the Severn 
estuary below the dam it is no longer possible to work the tur- 
bines in the dam, water is to be allowed to flow from the reservoir 
through other turbines, thus producing a constant supply of half 
a million horsepower. 

It follows, therefore, that for the full operation of the scheme 
there will have to be two gigantic hydroelectric stations, one of 
them, that in the dam, capable of generating upward of one mil- 
lion horsepower and the other, that in connection with the high- 
level reservoir, capable of producing over half a million horse- 
power. For portions of each day one or other of the two stations 
will be entirely inoperative, though for part of the time they would 
be working in parallel. The periods of working of the two sta- 
tions would, of course, vary considerably because of the seasonal 
variations in the tides. 

A striking feature of the proposal is that the water is to be forced 
into the high-level reservoir through a tunnel driven through 
more than a mile of solid rock. The tunnel is to be 40 ft. in diam- 
eter; that is, it will have nearly four times the cross-sectional 
area of an ordinary double-line railway tunnel. 

Published statements about the cost of the development are 
very much at variance, ranging between $40,000,000 and $150,- 
000,000; but it is claimed in the official report that even at the 
higher figure the project would be on a sound economic basis and 
would be a “paying proposition,” not only effecting a saving in 
coal consumption of from three to four million tons per year, but 
allowing electricity current to be sold at a small fraction of present 
rates, 


Professional Sections of the A.S.M.E. 


Ten years ago the Committee on Meetings of the A.S.M.E. 
arranged for the formation of a number of sub-committees of 
specialists in different branches to secure papers and arrange for 
sessions in the special subjects in which they were interested. 
These sub-committees were instituted largely through the fore- 
sight of Dr. Charles E. Lucke, then a member of the Committee, 
with the underlying thought that the solution of problems worked 
out in one branch of engineering is often applicable and alway- 
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helpful in the solution of similar problems in other branches. It was 
felt that interchange of data in this way would be widely beneficial 
and lead to a broader understanding of the basic principles of 
engineering practice. 

How well these ideas have worked out can be shown by reference 
that on Textiles, which 
has been conducted under the able chairmanship of Charles T. 
Plunkett, president of the Berkshire Cotton Manufacturing Com- 
pany, Adams, Mass., and the secretaryship of the late Ek. W. 
Thomas, who was agent of the Boott Mills, Lowell, Mass. While 
the sessions of this sub-committee have been conducted in the 
interests of the textile industry, but few of the papers have dealt 
specifically with the production of textiles. Rather have they 
treated of the broader problems met with in the industry, of 
interest as well to those in other fields. Subjects have been 
treated such as the principles of valuing property, specifications 
for factory timbers, higher steam pressures, heating by forced cir- 
culation of hot water, heat transmission through various types of 
sash, sawtooth roof construction, industrial power problems, ete. 

The success of the sessions sponsored by the various sub-com- 
mittees, and the evident interest in the special subjects treated, 
finally led to the formation of Professional Sections which, begin- 
ning with the last Annual Meeting of the Society, took the place 
of the former sub-committees. Already eight such Sections have 
been formed, in most of which large numbers of members have 
designated their desire to become associated. In the Management 
Section, for example, there are 1230, in the Machine Shop 727, 
Fuel 614, Materials Handling 676, Power 1151, and 
467. 

{ pleasing development in this Sections movement has been the 
formation of the Forest Products Section, which held a most in- 
teresting session at the Annual Meeting, an account of which ap- 
pears in this number. This is the initial movement for special 
attention on the part of the engineers to the problems of the wood- 
working industry, and the diversity and character of the papers 
presented indicate the breadth and scope of this branch of indus- 
try, starting with the felling of the timber in the forest, and con- 
tinuing with its transportation to the mill and its transformation 
into lumber or into the more finished products with which we are 
ll familiar, ranging from furniture to matches. It is not un- 
likely that many of the problems in other branches of engineering 
will be found to have a direct bearing on those in the woodworking 
industry, and that, on the other hand, the ingenuity and skill which 
have so long been displayed by the inventive minds among the 
voodworking fraternity will prove enlightening to those in the 
nore strictly engineering fields. 


to the sessions of a single sub-committee 


tailroads 


Bill Introduced in Senate to Make Metric System 
Only Legal Standard 


\ stringent bill ‘‘to fix the metric system of weights and measures 
a single standard for weights and measures,”’ and which goes to 
‘extent even of curtailing personal liberties, was introduced in 
he Senate on December 16, 1920. Certain of its provisions are 
that from and after 10 years no one shall sell goods, charge for 
ransportation of goods, or pay for work or labor, where weights 
nd measures are involved, except by the metric system; and that 
iter that time no one “shall use or attempt to use any other 
ystem.” Also, that from and after four years no one shall 
manufacture or make for himself for use or purchase for use any 
weight or measure or weighing device 


in any other system than 
he metric.”’ 


University of Illinois to Appoint Research 
Graduate Assistants 


The University of Illinois now maintains 16 research graduate 
assistantships in the Engineering Experiment Station of that 
I niversity, two of which have recently been established by the 
Illinois Gas Association, for investigation in the field of gas engi- 
neering. There will be 15 appointments to these assistantships this 
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year, including the two in gas engineering. are 
open to graduates of approved American a 
and technical schools who are prepared to undertake graduate study 
in engineering, physics or applied chemistry. 
must be accepted for two consecutive collegiate years, 


\ppointments 


nd foreign universities 


These appointme nts 
and for the 
successful accomplishment of the required work the degree of 
Master of Science is conferred. Nominations to these positions are 
made from applications received by the Director of the Station, 
Dean C. R. Richards, not later than March 10. Full inf 
as to the form of application, funds available, ete., will be 
upon application to the Director. 


rmation 


ipplied 


Frank Harvey Ball 


In the death of Frank H. Ball in Detroit on November 12, 1920, 
the mechanical and engineering world lost one of its most active 
members, as practically all of his life was devoted to the invention 
and manufacture of useful mechanical devices. 

Mr. Ball was born on May 21, 1847, in Oberlin, Ohio, and was 
educated in the grammar and high schools of Buffalo, N. Y. After 
some early experiences in a country sawmill on his father’s farm 
he entered into the production of steam engines for drilling and 
operating oil wells. He brought out the well-known Ball auto- 
matic high-speed engine and founded the Ball Engine Co., of 
Erie, Pa., of which he was general manager from 1880 to 1890. 
He then formed the Ball & Wood Co., Elizabeth, N. J., acting 
as general manager of this firm until 1895, when he became gen- 
eral manager of the American Engine Co., Bound Brook, N. J 
producing the American Ball engine. 

tetiring from the steam-engine business several years ago, he 
and his youngest son invented and put on the market the Ball 














Frank Harvey Bat 


& Ball carburetor for gasoline engines. In 1913 he becaine managet 


of the carburetor department of the Penberthy Injector Co 
Detroit, Mich., a position which he still held at the time of hi 
death. 

Mr. Ball was not only a successful engineer but also an enthus- 
iastic yachtsman. From his boyhood days on the Niagara River 
he always owned some kind of a sailing craft and was the winne1 
of many sailing races in Buffalo, Erie and Cleveland. For sev- 
eral years his sailing houseboat, the Sommerheim. aroused great 
enthusiasm and interest in Great South Bay, L. I. In Erie, hi 
devotion to yachting resulted in the formation of the Erie Yacht 
Club, of which organization he was made the first and only hon- 
orary member. 

Mr. Ball 


one of its managers from 


became a member of the Society in 1883. He was 


ISSS to 1891 and from 1894 to 1896 


vice-president. He also belonged to the Society of Automotive 


Engineers, in which organization he took an interest 


active 
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NEW HONORARY MEMBERS OF THE 
A.S.M.E. 


A T the Annual Meeting of The American Society of Mechanical 
- Engineers held in New York last December, honorary member- 
ships in the Society were conferred upon six distinguished engineers, 
three of whom are residents of European countries, the Honorable 
Sir Charles Algernon Parsons, of London, England, Lord William 
Weir, of Glasgow, Scotland, and Grande Ufficiale Ingegnere Pio 
Perrone, of Genoa, Italy. Brief sketches of the achievements of 
these honorary members follow. 


CapTAIN Robert Woo.iston Hunt 


A full biographical sketch of Captain Hunt was published in the January 
1919 issue of MECHANICAL ENGINEERING, onthe occasion of his eightieth 
birthday anniversary celebration. Captain Hunt, now head of the Robert 
W. Hunt and Company, consulting engineers, of Chicago, was for many 
years connected with the Cambria Iron Company and the Troy Steel and 
Iron Company, during which time he assisted in many notable develop- 
ments in the iron and steel industry. 

Captain Hunt has been a member of this Society since 1880. He was 
president in 1891. He is also a member of the American Institute of Mining 
and Metallurgical Engineers, the American Society of Civil Engineers, 
the Institution of Civil Engineers, the Institution of Mechanical Engineers, 
the Iron and Steel Institute of England, the American Society for Testing 
Materials, and other societies. He was awarded the John Fritz Medal in 
1912 “for his contributions to the early development of the Bessemer 
process.” 


Dr. SamueL M. VAUCLAIN 


Doctor Vauclain is senior vice-president of the Baldwin Locomotive 
Works of Philadelphia. He has been with this company since 1883, first 
in charge of all buildings and equipment of the entire works, methods of 
manufacture and devising of special tools and machinery, and later in full 
charge of the plant, including manufacturing. 

During the war he was special officer of the United States Government, 
supervising the manufacture and production of heavy ordnance. In 
1917 he was appointed chairman of the Cars Committee and the codpera- 
tive Committee on Locomotives of the Council of National Defense. 

The University of Pennsylvania conferred upon him the honorary degree 
of Doctor of Science in 1906, and he received awards from the Paris Exposi- 
tion in 1900, from the Buffalo Exposition in 1901, from the St. Louis Exposi- 
tion in 1904, and from the Seattle Exposition in 1908. He has been a member 
of the A.S.M.E. since 1894 and was vice-president from 1904 to 1906. He is 
also a member of the Institution of Civil Engineers of Great Britain, the 
American Society of Civil Engineers, the American Institute of Mining and 
Metallurigcal Engineers, the American Railway Engineering Association, 
the American Philosophical Society, and other organizations. 


Rear-ApMirRAL Ropert STaNnisLaus GRIFFIN 


Rear-Admiral Griffin, Washington, D. C., was Engineer-in-Chief of the 
Bureau of Steam Engineering, which during the war covered all steam and 
internal-combustion engines for the Navy, took care of the upkeep of 2000 
vessels, and furnished protection for vessels by the construction of emer- 
gency submarine destroyers. 

The notable achievements of the Bureau during the war were largely 
due to the efficiency and influence of Admiral Griffin. By using electric 
welding in the repair of about fiftv German merchant vessels seized by our 
Government, he made it possible, in five months, to transport to France 
nearly 600,000 troops. The Bureau improved the wiring for gun-fire con- 
trol systems on all installed communication systems for the service of the 
guns on transports and ships carrying armed guards and provided recogni- 
tion signals on all vessels operated by the Navy. 

Other achievements of far-reaching importance were securing control of 
the wire output of this country, the perfection of the submarine detector, 
and the installation of numerous radio equipments on vessels and at 
coastal stations. 


HoNORABLE Sir CHARLES ALGERNON PARSONS 


The commercial development of the steam turbine and its application 
to useful purposes on a comparatively large scale, one of the distinct achieve- 
ments in steam engineering during the latter part of the nineteenth century, 
has become inseparably associated with the name of Charles Algernon 
Parsons, of London. 

In 1884 Sir Charles became a partner in the firms of Messrs. Clarke, 
Chapman, Parsons and Company. The electrical industry at that time 
being the latest development of engineering, he conceived the idea that a 
high-speed, direct-coupled engine was required to drive the dynamo and 
that the steam turbine was the engine to do it. 

His inventions include non-skid chains for automobile tires; an auxeto- 
gramophone in 1898; and the compound turbine known by his name, 
introduced about 1884, improved by a condenser in 1891, and adapted for 
maritime use on the Turbinia in 1897. About 1910 he invented a geared 
turbine. 

He is the author of many publications and monographs on the steam 
turbine. He is a member of the Institution of Civil Engineers of Great 
Britain, the Institution of Mechanical Engineers, and of numerous other 
scientific and engineering societies. 


Lorp WILLIAM WEIR 


Among the many engineers who did splendid service during the war, 
none served better than Sir William Weir, of Glasgow, Scotland, late British 
Director-General of Aircraft Production. As a member of the firm of 
Messrs. G. and J. Weir, Ltd., Glasgow, he took an active part in the manu- 
facture of munitions immediately after the opening of hostilities, not only 
by helping to extend greatly the operations of his own company, but also 
by taking a leading share in the organization of the West of Scotland area 
for war purposes. His energy and his genius for work of this kind were 
recognized early, and in 1915 he was asked by Mr. Lloyd George to join 
the Ministry of Munitions, and later to undertake the duties of Director 
of Munitions in Scotland. Later still he was transferred from Glasgow to 
London and appointed Controller of Aeronautical Supplies to the Army 
and Navy. Afterward he was made a member of the Air Board; in Decem- 
ber 1917, he was appointed Director-General of Aircraft Production in the 
Ministry of Munitions, and in January 1918 he was made a member of 
the newly established Air Council. He was knighted early in 1917 as a 
recognition of the value of his services to the nation. He is a native-born 
and home-trained Glasgow man, has had a wide experience of engineering 
practice and problems, and is an enthusiast in original research and in de- 
signing, and an organizer of outstanding ability 

Lord Weir is a vice-president of the Institution of Mechanical Engineers 
and a member of the Institution of Civil Engineers. He was president_of 
the Institution of Marine Engineers for the year 1920. 


GRANDE UFFICIALE INGEGNERE P10 PERRONE 


Signor Perrone is president of Ansaldo and Company of Genoa, Italy 
which firm prior to the war was engaged in shipbuilding, making of turbines, 
construction of locomotives and building of electric machinery 

At the beginning of the war the firm offered to turn over its establishment 
to the Italian government for making large guns. The offer was not ac- 
cepted but it went ahead and made guns after the best French designs, 
and, without a single order from the Italian government, completed two 
thousand pieces. After the Caporetto disaster Italy turned to the Ansaldo 
organization for guns, and its pieces were placed in the field at once and 
performed a feat which stopped the advance of the Austrians. 

The firm grew to employ one hundred thousand men and women, and 
in the last two years of the war it bought in America and shipped to Italy 
in its own steamers war material which cost about fifty million dollars. 
It supplied ten thousand cannon, three thousand aeroplanes, many millions 
of projectiles and several scores of warships, torpedo boats and submarines 
for the use of the Italian army and navy 


AN ANALYSIS OF MACHINED FITS 
Continued from page 133 


The two remaining sketches, Figs. 11 and 12, show combinations 
which occur frequently in machine design. 
Question 21. Will you kindly give your practice in such cases? 








Fig. 12 


*lease bear in mind that the Committee has no desire that its 
report shall impose arbitrary standards in any case. Its first work 
consists in securing data as to the best present practice in this 
country, with the sole aim of aiding interchangeable manufacture 
in every way possible. Your codperation will aid greatly in reduc- 
ing manufactu ng costs in many places and in improving our 
already high standards of manufacture. 




















Engineering Council Merges into Council of F. A. ELS. 


Last Meeting of Engineering Council 
by American Engineering Council 


Work of Various Committees and Departments 
Classification and Compensation of Engineers 


Taken Over 


National Public Works Department Association 


1921, Engineering Council, which was estal 


()* January 1, lished 


in 1917 by the United Engineering Society to provide coépera- 


tion between engineering societies for the consideration of ques- 
tions of general interest to engineers and their relations to the 
public, and to provide a means for united action upon questions 
of common concern to engineers, merged into American Engineering 


Council, the executive body of The Federated American Engineering 


Societies. The transition brings to American Engineering Council 
the experience and knowledge gained by the Engineering Council 
and its various departments, well as many of the individuals 


work of the Engineering Council 
Engineering Council was held in 


1920, 


who have carried on the 
Washing- 


The morning session was de 


The fin il meeting ol 
December 16, 
almost entirely to the 
finished 
United 


fon on 


closing of the affa 
ind incompleted projects were ref 
Society with the suggestion that they be 


business 


engineering 


laid before the new American Engineering Council wit! rable 
recommendation 

The principal action of a continuing nature taken by the Council 
was the adoption of the resolution to the effect that the present 
financial stringency and the prospect that Federal revenues during 
the next year will not equal the Government expenses, make it 


atter of 


advocating 


am good citizenship for every considerate 


expansion of Government activities; 


quence of this belief, Engineering Council would endeavor to set 
the example by withdrawing its previously enlisted support of 
efforts to secure mcre ised ippropriation for certain (sovernment 


engineering projects 
A committer 
ind Alfred D 
Council which would be also a 
During the afternoon « 
the 


consisting 


ng hnning 


ol Philip N. Moore, J. 
nal report of the 


Flinn Wit ippointed to prepare a hin 


history of its activities 


ills were paid to the chiefs of technical 


bureaus of Government, the Chief of Engineers, U. S. Army, 


Chief of Yards and Docks of the Navy Department, Director of 
U. S. Reclamation Service, Director of U. S. Geological Survey, 
ind Director of the Bureau of Mines 

In the evening the hosts of the afternoon and a number of the 


engineering Council were guests 
pre- 
three 


American 
it a farewell dinner of the 
sented to J 


members of the new 


Council. Tokens of esteem were 


Parke Channing, the Council for 


ch urman ol 


years, who was largely responsible for the Washington office of 
the Council and the movement for a National Publie Works De- 
partment, to the Secretary, Alfred D. linn, and also to M. QO. 
Leighton, the Washington representative of the Council as 


well as chairman of the National Public Works De partment (sso- 


lation, 


Important Committees of American 
Engineering Council 


\ number of the important committees and departments of 
ingineering Council have been requested to continue their work, 
committees of American Engineering Council. Brief 
notes are here given on some of these and on other new committees 
appointed, and fuller notes on the Committee on Classification 
and Compensation of Engineers and the National Public Works 
Department Association. 

The Patents Committee, of which E. J. Prindle is chairman, 
will continue to work for an increase in both the pay and personnel 
of the United States Patent Office, as provided for in the Nolan Bill. 
The Washington office of Engineering Council has taken over by 
the new Council and will serve the member-societies of the F.A.E.S. 
as this office has in the past served the member-societies of the 
United Engineering Society. A. C. Oliphant as acting assistant 
secretary is in charge. 


acting as 


engineer ill act as 1 wre his departmet \ 
for emp vill be divided two ¢ ( Dr red 
rdinary, the preferred applicant y 
constituent societies of Ameri gineering Couns 
rdinary applicants other 
J. Parke C] g, formerly ¢ eng ( 
becomes chairman of the Committee on P \fi "eee 
engineering Council This cor ( 
ental activities of the F.A.E.S 
tash f Ames engineering | \ 
pointed estigate tl! t 


Government Reorganizatio1 D. | Hough head 1 Ru l- 
American Committee, thi mi « vhich will be to bring the 
the | } 


neers of 


Classification and Compensation of Engineers 


One of the most inportant ot the committees whose work wil 
be carried on by the American Engineering Council ( 
mittee on the Classification and Compensation of Enginee 
\ final report recently submitted by the chairman of the committe 
Arthur S. Tuttle, and the secretary, Charles Whiting Baker 
reviews briefly the activities of the committee since the 
its organization in April 1919. 

The first stage of its work was completed in Dee 1g19 
it which time report of the w ra plished w presented 
to Engineering Council, together with recommendation s te 
he adoption of a classification of engineers in governmental and 
railroad services and a tentative plan for compensation and pro 
motion An abstract of this report was published in the Febru 


i i 

1920 issue of MECHANICAL ] 
During 
of the classifi 


NGINEERING 


the vear 1920 a campaign was i gurated on bel 


> ie 


id been adopted by 


with a view toward securing its general adoption and recognition 


ition which h: engineering Council 
gineering servic A canvass 
individuais and 
in analysis of the replies received shows that the endorseraent of 
the The classification 


has actually been put into effect in a number of 


standard for all branches of e1 
HOO 


is «a 


was made ot over societies, associations and 


classification is practically unanimous 


instances 
salary schedule has generally been endorsed, 

Although the Committee has no method of measuring the results 
of the publicity work it has done nor the extent to which its recom 
mendations have been followed by industrial concerns and engi- 
is of the belief that more and 
sults have been produced than the returns at hand indicate 
Committee pointed out the need of 


neering corporations, it better re- 
The 
a further publicity program 
to educate legislators and the general publie as to the importance 
of the services of the engineer and also to establish personal con- 
tact with representative engineers in various parts of the country 
impressing on each individual and also upon the various engineering 
societies the ne cessity ol cooperation in the movement. 
The final recommendations of the Committee deal with the fol- 
lowing matters: 
1 Provision for the immediate. increase in compensation of 
the engineering staffs of the Federal Government 
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2 Conference with a committee of American Railway Engi- 
neering Association for the purpose of bringing about the 
acceptance of a common standard for the classification 
of engineers 

3 Investigation to determine the relation between engineering 
charges and the cost of work supervised. 

These matters have.been the subject for special studies and reports 
during the year. 

The American Engineering Council has already appointed a 
Committee on the Classification and Compensation of Engineers 
with Mr. Tuttle as chairman. 


National Public Works Department Association 

American Engineering Council, which voted on December 17, 
1920, to take over the activities of Engineering Council, will con- 
tinue the campaign to reorganize the Department of the Interior 
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by the establishment of a National Department of Publie Works. 
This campaign has been conducted by the National Publie Works 
Department Association which was organized in April 1919 under 
the auspices of Engineering Council. 

The work of this organization, while not completed, has reached 
a point where the establishment of a Department of Public Works 
seems practically assured, as is shown in an abstract of the report 
of M. O. Leighton, chairman of the Association, published in the 
January issue of MrcHANICAL ENGINEERING, p. 60, and in a 
similar report submitted by C. T. Chenery, secretary of the Asso- 
ciation. “This was the first successful effort of the engineering 
profession,” stated Mr. Chenery, “to directly influence the national 
thought and national policy.” He reviewed the progress of the 
movement and spoke in appreciation of those to whom the engi- 
neering profession is particularly indebted for their active and 
effective work in the campaign, many of whom will continue 
their services by supporting the American Engineering Council 
in its efforts to bring about the creation of the new department. 


Engineering and Industrial Standardization 


A.L.E.E. Sponsor for Rating of Electrical 
Machinery 


(THE American Institute of Electrical Engineers was designated 

as sponsor for the rating of electrical machinery by the Ameri- 
can Engineering Standards Committee at its meeting on December 
t, 1920, and the responsibility for the work has already been 
officially accepted by the Institute. A sectional committee, which 
will include official representatives of the Electric Power Club, 
the National Electric Light Association, and various other interested 
bodies, is being formed to carry out the work. 

These arrangements have been made at the request of the elec- 
trical industry, in order to prepare as quickly as possible for the 
next meeting of the Rating Committee of the International Electro- 
technical Commission, at which questions of great importance 
to the industry, including the fundamental basis of rating, will 
be taken up. At the last meeting of the Rating Committee in 
Brussels in March 1920 the American delegates presented a pro- 
posal for a system of rating based upon the hot-spot principle, 
which was tentatively adopted by the Rating Committee and 
published as a recommendation to the various national bodies 
composing the Commission, for official adoption by the Commis- 
sion at its next meeting. 


Standardization of Zine 


The American Society for Testing Materials and the American 
Zine Institute have accepted joint sponsorship for the standard- 
ization of zinc under the auspices and rules of procedure of the 
American Engineering Standards Committee. 

The Association Belge de Standardisation has suggested inter- 
national standardization of the following matters pertaining to 
zinc: grades of commercial zinc; gage thicknesses and tolerances 
for sheet zinc; methods of sampling and determining moisture 
content of ores; and methods of analysis of ore and spelter. The 
American committee will work along the lines of the Belgian sug- 
gestion, but the work will not be confined to these points. 

The Belgian Association has suggested similar work on the other 
non-ferrous metals. 


Terminal Markings for Electrical Apparatus 

The Electric Power Club has been designated as sponsor for the 
standardization of terminal markings for electrical apparatus. 
A sectional committee responsible for the work, and upon which 
all organizations interested in the subject will be officially repre- 
sented, is being organized. 

At the Brussels meeting of the International Electrotechnical 
Commission in March 1920 some of the European delegates pro- 
posed a method for marking terminals of transformers. The 
American delegates suggested that it would be preferable te treat 


the more general subject of terminal markings for electrical appara- 
tus consistently. As a result the Americans were requested to 
propose a systematic plan for the whole subject. 

The Electric Power Club has already done a large amount of 
work on the subject and has developed a general plan which is in 
wide use among American manufacturers. Parts of the plan, 
particularly the part relating to transformers, have been adopted 
by other organizations, including the American institute of Elec 
trical Engineers and the National Electric Light Association. 

It is hoped to secure agreement of all interested bodies on a 
general plan for representation at the next meeting of the Inter 
national Electrotechnical Commission. 


Correlation of Standardization Work in the 
Mining Industry 


At an informal conference, held in Chicago on August 30, 1920, 
of representatives of leading organizations interested in the stand- 
ardization of mining equipment and practice, it was unanimously 
voted to recommend to the American Engineering Standards 
Committee that there should be organized a General Correlating 
Committee for Mining Standardization; that this committee 
should be made up of representatives of organizations which ar 
now engaged in standardization work, or which might be expected 
to engage in it; and that the committee might well be started 
with a nucleus of two representatives of each of the leading national 
organizations interested in the subject. In compliance with 
this recommendation the American Engineering Standards Com 
mittee invited the five organizations mentioned below to designat: 
two members each to represent them upon such a General Corre- 
lating Committee, with the understanding that the nucleus so 
formed might enlarge itself. These representatives are as follows 
1 American Institute of Mining and Metallurgical Engineers 
Graham Bright, Howard N. Evanson 

2 American Mining Congress: Chas. A. Mitke, Warren 
Roberts 

3 Mining and Metallurgical Society of America: F. 
B. Britton Gottsberger 
4 National Safety Council: F. P. Sinn, 8. J. Williams 
5 U.S. Bureau of Mines: E. A. Holbrook, O. P. Hood. 

The Committee has held one meeting. Summaries are being 
prepared of the standardization work now in progress in the various 
organizations. The work of the committee will include such 
matters as (1) delimiting specific projects which might be most 
advantageously handled as units; (2) recommending the order 
in which the various projects should be taken up in order that the 
needs of the industry should be served best; and (3) making recom- 
mendations as to what bodies should act as sponsors for specific 
projects, and as to what bodies should be represented upon the 
sectional committees for such projects. 


S. Berry 
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This volume deals with the varied uses of compressed i! 
gineering, particularly in mining, tunnelling, quarrying d 


ther work involving rock excavation \ chapter on the measure 


ent of 


formation on air-lift work. Typographical errors have Iso 
PCT corrected 
) AIL DESIGN OF MARINE ScrREW PROPELLERS B Doug H. J 
! Sir I Pitman & Sons, Ltd., Lond 1 New Yor ) 
( th, 6 vir 104 pp., table charts, diagrams, $2.50 
The author feels that many works on screw-propeller desigr 


rry theoretical considerations too far for the average designe) 


He therefore here presents, in small compass, an outline of thi 
ut epted theories, 
of them, and 
ethods 


a full treatment of the practical application 


a short description of the various manufacturing 
\ chapter on repair work is also included 


\ Dierionary or CuemicaL Terms. By 
Nostrand Co., New York, 1920. 


Couch D. % 


208 pp., $2.50 


J Lines 2 
Cloth, 5 & 7 in 
This volume is designed to serve the convenience of readers of 


chemical literature by providing accurate definitions for the COll- 


air consumption has been added to this edition, and also 
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exercises, arranged to illustrate the application of the pr 
i! the product n or we rking ci iwihgs hese CX 
how working drawings of details are made fror rmat 
btained from general assembly drawings; how assembly drawing 
ire made Irom det led Working di iwings l Vy caet ea W l 
drawings are modified hape and size suit me hine 
The plates cover a wide range of work and are take 
f commercial machines 
HANDBOOK OF BUILDING CONSTRUCTION Editors-is ef. CG " 
Hool and Nathan ¢ Johnsor First edition. first impre ' \ 
Graw-Hill Book ( , Ine New York, 1920. Cloth. 6 &* 9 
vols., frontispiece, illus., diagrams, tables. $10 
This has been prepared to provide the architect, enginees 
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thoroughly the 
and construction of the principal kinds and types of modern build 
and 
tion is th 


builder with a reference work covering 
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ings, their mechanical and 


electrical equipment. Each se 


work of a specialist, and although condensed, gives the 
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information usually needed for reference by the engineer in prac- 
tice. The volumes are fully illustrated by diagrams and figures. 


HANDBOOK OF ENGINEERING MATHEMATICS. By Walter E. Wynne and 
William Spraragen. Second edition, revised and enlarged. D. Van 
Nostrand Co., New York, 1920. Cloth, 4 X 7 in., 290 pp., diagrams 
charts and tables, cloth. 

This is an endeavor to present in handy form and convenient 
pocket size, references to the theoretical and applied mathematics 
used in engineering. It contains the underlying engineering data 
and applications, as well as the mathematical formulas. The 
present edition has been enlarged by additions to the mathematical 
sections and tables of functions, and the physical and chemical 
constants have been revised. 


CHE HANDBOOK OF INDUSTRIAL OLL ENGINEERING. By John Rome Battle 
Vol. 1. Lubrication and Industrial Oil Section. J. B. Lippincott Co 
Philadelphia, cop. 1920. Cloth, 5 & Sin., 1189 pp., illus., diagrams 
tables, charts. $10. 

This handbook is intended to assist in the intelligent selection 
and use of lubricants for all purposes, and has been prepared for 
manufacturers, sellers and users of industrial oils. The range 
covered is a wide one and includes the use of oils in heat-treating 
steel, in foundry practice, in soap making and as insecticides, as 
well as for lubrication. Specific information on the use of oils 
in the major industries is given. The book also has a section on 
marketing and a selection of mathematical and engineering data 


Higher Mecuanics. By Horace Lamb. University Press, Cambridge 
1920. Cloth, 6 X 9 in., 282 pp., frontispiece, diagrams. $8. 

This treatise includes three-dimensional kinematics, statics 
and dynamics, and may be regarded as a sequel to the author's 
two former treatises on statics and dynamics. The author at- 
tempts to confine his attention to matters of genuine kinematical 
or dynamical importance, and to avoid those of purely mathe- 
matical or historical interest. The book is designed as an intro- 
duction to the subject. 


rue Human Motor, OR THE ScrenTiIFIC FOUNDATION OF LABOUR AND 
Inpustry. By Jules Amar. E. P. Dutton & Co., New York, 1920 
Cloth, 6 X 9 in., 485 pp., illus., charts, diagrams, $10. 

This book is a study of the human body as a motor and of the 
conditions that govern its effectiveness. The author has collected 
the physiological data which govern the efficiency of human work 
and has also included a brief summary of the principles of me- 
chanies. The work of Chauveau and Taylor is discussed and 
criticized, and the latter’s system carefully examined. 


INDUSTRIAL SraBitity. Edited by Carl Kelsey. (Vol. 90 of the Annals 
of the American Academy of Political and Social Science) Philadelphia, 
1920. Paper, 7 X 10 in., 168 pp., $1. 

The thirty-four papers here brought together as contributions 
to current discussion of the general subject, present the views 
of business men, manufacturers, philosophers, social workers, 
attorneys and economists on one of the most pressing questions 
of the day. The major topics are the trend toward industrial 
democracy, labor representation in industrial management, col- 
lective bargaining, securing production, and industrial stability; 
and the individual papers are grouped accordingly. 


LABORATORY MANvAL oF TestTiInNG Matertats. By William Kendrick 
Hatt and H. H. Scofield. Second edition. McGraw-Hill Book Co 
Inc., New York, 1920. Cloth, 5 X 8 in., 188 pp., tables, chart and 
diagrams, $1.25. 

This concise manual of instructions for procedure in the usual 
physical tests of structural materials is the outcome of the opera- 
tion of the Laboratory for Testing Materials of Purdue University. 
It is intended as a guide in class work and investigations and to 
explain the details of the methods. The present edition has been 
thoroughly revised in accordance with current practice. 


THe MANUFACTURE OF SUGAR FROM THE CANE AND FROM THE Beet. By 
T. H. P. Heriot. Longmans, Green and Co., New York, 1920. (Mono- 
graphs on industrial chemistry.) Cloth, 6 X 9 in., 436 pp., plates, 
diagrams, tables, $8.50. 


This is a systematic description of the manufacture of sugar, 
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covering all the operations and elucidating the principles that 
underlie them. Detailed descriptions of sugar machinery are 
omitted, as the book is intended to give a broad but accurate 
view of the whole industry, rather than to cover the technical 
details of manufacture. 


Mopern Expwiosives. By 8. I. Levy. Sir Isaac Pitman & Sons. Ltd 
London and New York, 1920. (Pitman'’s common commodities and 
industries.) Cloth, 5 & 7 in., 118 pp., frontispiece, illus., $1. 

Upon the basis of experience gained during the war, the author 
of this little book gives an account, for general readers, of the 
modern explosive industry. Stress is laid on the interdependence 
of modern industry and the necessity of viewing all research and 
productive activity as a whole, not only for purposes of defense, 
but to insure the well-being of the community 


PowbERED Coat As A FUE! By ¢ I Herington. Second edition 
revised and enlarged. D. Van Nostrand Co., New York, 1920. Cloth, 
6 X 9in., 340 pp., frontispiece, illus., diagrams, tables, $4.50. 


In the two years that have elapsed since the first appearance 
of this work, the use of powdered coal has been greatly extended, 
and the book is therefore reissued in order to present the economies 
that have been effected and the various uses to which powdered 
coal has been applied. The processes for powdering coal, the 
suitable coals and the methods of using it are described in the 
introductory chapters. The remainder of the book gives the 
results obtained in various industries. A twenty-page bibliography 
is included. 


Power WaGoNn REFERENCE Book, 1920. Edited by Stanley L. Phill 
The Power Wagon Publishing Co., Chieag: Cloth, 9 & 21 ir 
SSO pp., illus., tables, diagrams. 

This volume is a combination buyers’ directory, encyclopedia, 
and engineering handbook of motor trucks. The first section. 
on motor trucks, comprises lists of makers of trucks and truck 
parts, both gas and electric, tables of specifications, blueprints 
and articles on the use of trucks in various industries. Trailers. 
bodies and tractors are given similar treatment in succeeding 
sections, and these are followed by a collection of articles of a 
general nature. The book concludes with «a classified buvers’ 
directory. . 


PUMPING By CompREssED Air. By Edmund M. Ivens. John Wiley & 
Sons, Inc., New York, 1920. Cloth, 6 * 9 in., 270 pp., illus., tables 
charts, diagrams, $4. 

The intent of the book is to provide the student with a com- 
prehensive theoretical study of the subject and the operating 
engineer with information on the economic essentials of the actual 
installation. The present edition has been enlarged by thirty 
pages of reliable operative data. 


Rapip METHODS FOR THE CHEMICAL ANALYSIS OF SPECIAL STEELS, STEE! 
MakING ALLoys, THerR Ores AND Grapuitres. By Charles Morris 
Johnson. Third edition, revised and enlarged. John Wiley & Sons, 
Ine - New York, 1920 Cloth,6 « 9 in., 563 Dp, illus P tables, ba) 

This collection of analytical methods, by the chief of a large 
steel-works laboratory, represents the results of long experience 
in the rapid examination of steel-works materials. Many method- 
are original. The present edition has been expanded to includ 

a considerable number of new methods which have been developed 

since the last revision of the book. 


Revativity; THE SPECIAL AND THE GENERAL THEORY By Albert Ein 
stein. Translated by R. W. Lawson. Henry Holt & Co., New Yor! 
1920. Cloth, 6 * 9 in., 181 pp., port., $3 


Dr. Einstein has attempted, as far as possible, to give an exact 
insight into the theory of relativity to those readers who are inter- 
ested in it, from a general scientific and philosophical viewpoint, 
but who are not conversant with the mathematical apparatus 
of theoretical physics. The book assumes more than an element- 
ary education and, despite the shortness of the book, a fair amount 
of patience and force of will, will be necessary to comprehend it. 
The author, however, has spared no pains in the endeavor to 
present the main ideas in the simpiest and most intelligible form. 
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THE ENGINEERING INDEX 


(Reg. U. S. Pat. Off.) 


HE ENGINEERING INDEX presents each month, in conveniently classified form, items descriptive of the articles appearing in 

the current issues of the world’s engineering and scientific press of particular interest to mechanical engineers. At the end of 
the year the monthly installments are combined along with items dealing with civil, electrical, mining and other branches of engineering, 
and published in book form, this annual volume having regularly appeared since 1906. In the preparation of the Index by the 
engineering staff of The American Society of Mechanical Engineers some 1200 technical publications received by the Engineering 
Societies Library (New York) are regularly reviewed, thus bringing the great resources of that library to the entire engineering profession 

Photostalic copies (white printing on a black background) of any of the articles listed in the Index may be obtained ata price of 
25 cents per page, plus postage. A separate print is required for each page of the larger periodicals, but wherever possible two small or 
medium-sized pages will be photographed together on the same print. The bill will be mailed with the print. When ordering photostats 
identify the article by quoting from the Index item: (1) Title of article; (2) Name of periodical in which it appeared; (3) Volume, 
number, and date of publication of periodical; (4) Page numbers. Orders should be sent to the Engineering Societies Library, 
29 West 39th Street, New York 
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xperiment Concluded length overall, 37 ft. 10 in height ft weight 
AEROPLANES fully loaded, 4125 lb 
AEROPLANE ENGINES Aerofoils. The Wragg Adjustable Compound Aero Giant. Post-War Types of Giant Aeroplane Le 
Aeromarine U-8 Aeromarine U-8 180 Hp. Engine foil, C. A. Wrage Aerial Age, vol. 12, no. 13, Des avions géants d'aprés-guerre Jean-Abel Lefran 
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métalliques dans la construction des aéroplanes 
Aéronautique, vol, 2, no. 14, July 1920, pp. 52-54, 
19 figs Metals used, types of structures and 
methods of joining 


Model, Experiments with. Some Experiments with 
Model Airplanes, Albert A. Merrill Aviation, vol 
9, no. 11, Nov. 29, 1920, p. 349, 2 figs. Experiments 
made in Eiffel’s laboratory and National Physical 
Laboratory in England to determine static stability 
in pitch for models with elevator set in various posi 
tions 

Nieuport. The Battle Plane Nieuport (Le mono 
plane de combat Nieuport 29 C-1) Acronautique 
vol. 2, no. 14, July 1920, pp. 61-65, 7 figs. Char 
acteristics: Span, 9.80 m.; length, 6.65 m.; height, 
2.56 m.; engine, Hispano-Suiza, 300 hp 

Nieuport London. The Nieuport ‘London’ Night 
Bomber Flight, vol. 12, no, 49, Dec. 2, 1920, pp 
1231-1239, 23 figs. Triplane designed and built by 
Nieuport & General Aircraft Co., Cricklewood, 
England. Characteristics Length overall, 37 ft 
6 in.; span, 59 ft. 6 in.; height, 18 ft.; engines two 
320 hp. A.B.C. “dragonfly engines mounted be 
tween lower and middle plane 


Passenger. The Unusual in Passenger-Carrying Air 
planes, Alfred Longvill Sci. Am., vol. 123, no 
25, Dec. 18, 1920, p. 609, 3 figs. Recent develop 
ments in Germany and Italy 

Ranges. A Study in Aeroplane Ranges and Useful 
Loads, JT. G. Coffin Flight, vol. 12, nos. 47 and 48, 
Nov. 18 and 25, 1920, pp. 1199-1201, 2 figs., and 
1214-1216, 3 figs. Nov. 18: Theory of maximum 
range conditions Nov. 25: Effect of wind on 
range calculation 

Single- vs. Twin-Engined. A Comparison of Sin- 
gle- and Twin-Engined Aeroplanes, R. M. Hill 
Acronautics, vol. 19, no. 368, Nov. 4, 1920, pp 


320-321 Comparison from pilot's point of view 
Concluded Paper read before Royal Aeronautical 
~ociety 


Skylark. The Skylark Aviation, vol. 9, no. 8 
ov. 8, 1920, p. 267, 1 fig Dimensions Average 
length, 22 ft. 6 in.; height, 7 ft.; total weight, empty, 
730 Ilb.; machine, three-cylinder, 60 hp., Lawrence 
air-cooled ¢ ngine 

Spars. The Design of Spars with Offset Pin Joints, 
Harris Booth Aeronautical Jl., vol. 24, no. 118 
Oct. 1920, pp. 563-574. Stresses in bay of spar 
under different loads Design formulas 

Sperry Messenger. The Sperry Messenger Airplane 
Aviation, vol. 9, no. 9, Nov. 15, 1920, pp. 285-286 
5 figs. Specifications: Span, 20 ft.; length, 17 ft 
9 in.; height, 7 ft weight, empty, 581 lb.; high 
speed, 95 m.p.h.; climb in 10 min., 10,000 ft 


Sport. A German Sport Monoplane. Aviation, vol 
9, no. 12, Dec. 6, 1920, p. 391 Designed by Sablat 
nig Flugzeugbau Cie Specifications Engine, 3 
eylinder, 20 hp. air-cooled; weight, empty, 185 kg.; 
pan, 8.40 m.; length, 5.30 m.; height, 2.20 m.; speed, 
110 km. per hr 

Two American Sportplanes. Flight, vol. 12, no 
45, Nov. 4, 1920, pp. 1156, 2 figs W.A.C.) 
“Cootie’’ and U.S. Airplane Co.'s “L.C Dimen 
sions: ‘‘Cootie,’’ overall span, 22 ft.; overall length, 
16 ft.; total wing area, 85 sq. ft.; speed range, 35 to 
65 m.p.h.; climb, 4000 ft. in 10 min Dimensions of 
“L.C.7,"" span, 26 ft.; overall length, 20 ft. 1 in; 
overall height, 6 ft. 8 in.; speed range, 26 to 85 
m.p.h, 

Stability. Acrodynamic Study of the Supporting 
Members of an Aeroplane (L’étude aérodynamique 
des organes sustentateurs d’avion), M. Rocca 
\éronautique, vol. 2, nos. 14 and 15, July and 

ug. 1920, pp. 87-91, 3 figs., and 129-123, 8 figs 
Prantl method as set forth in the German press 

Steam Turbine for. The Study of a Steam Tur 
bine for Airplanes, Luigi Acvampora. Aviation, vol 
9, no. 8, Nov. 8, 1920, pp. 261-262. Pessibilities of 
desigaing steam turbine for propeller aeroplane 
Advantages of such system of propulsion over in- 
ternal-combustion engine 


Testing Railway. The Aerial Testing Railway of 
the German Experimental Station for Aviation and 
Discussion of the Propeller Drive for Railroad Cars 

Die Flugzeugpriifbahn der Deutschen Versuchs 
anstalt fiir Luftfahrt und tiber den Luftschrauben- 
antrieb fiir Eisenbahnfahrzeuge), H. Bendemann 
Zeit. fiir Flugtechnik u. Motorluftschiffahrt, vol. 11, 
nos. 17 and 18, Sept. 15 and 30, 1920, pp. 245-252 
and 261, 12 figs. Description of tower supporting 
aeroplane to be tested which is mounted on a heavy 
ear truck and drawn by locomotive, by means of which 
the aeroplane can be moved with great speed through 
air Notes on method and arrangement used for 
measuring air forces to which aeroplane is subjected 
according to magnitude, direction and _ position 
Details of car designed for carrying out aerodynamic 
measurements, which is driven by a 240-hp. May- 
bach engine with direct-coupled propeller; points 
out its useful possibilities for gaging speed-measur- 
ing instruments, etc 


A Railway for Testing Full Size Airplanes A via- 
tion, vol. 9, no. 14, Dec. 20, 1920, pp. 455-457, 7 
figs. Steel tower fastened on railway car truck 
carries aeroplanes on top Engine pulls structure 
at full speed and rating of performance of aeroplane 
under conditions of test are taken Mechanism 
was devised to substitute for wind-tunnel model 
testing. Paper read before German Aeronautical 
Society 

Tests. Static Tests of Aeroplanes (Essais statiques 
des avions), Paul Boccacio. Aéronautique, vol. 2, 
no. 17, Oct. 1920, pp. 190-195, 8 figs. Methods of 
procedure. 

Tests in Flight and the Laws of Aerodynamics 
‘Les essais en vol et les lois de l’aérodynamique), 
Ch. Robin Aéronautique, no. 3, Mar. 1920, pp. 


MECHANICAL ENGINEERING 


431-436, 12 figs Equipment developed for con 
ducting aeronautical research in an aeroplane in 
flight 
Transport. Proposed ‘Transport Airplane Avia 
tion, vol. 9, no. 100, Nov. 22, 1920, p. 321, 1 fig 
Dimensions Span, 125 ft.; overall height, 19 ft 
length overall, 75 ft.; total area, 3864, sq. ft.; maxi 
mum speed, 130 m.p.h.; total weight, 18.5 ton 
Variable-Surface. A French Variable Wing Aero 
nautics, vol. 19, no. 372, Dec. 2, 1920, p. 391, 3 
figs Gastambide-Levavasseur design 
Another New Wing Aerial Age, vol. 12, no. 11 
Nov. 22, 1920, p. 297, 2 figs Developed by Le 
vavasseur, inventor of Antoinette monoplane 
The New Variable Surface Airplane, H. M. Buck 
wald Aviation, vol. 9, no. 10, Nov. 22, 1920, pp 
314-316, 6 figs. Levavasseur and Gastambide is a 
tractor biplane fitted with 250 hp. Salmson engine 
Pilot can vary surface, while in flight, from 345 sq 
ft. to 560 sq. ft., by sliding panels in the upper 
plane 
Wings. The New Handley Page Aeroplane Wing 
Engr., vol. 130, no. 3383, Oct. 29, 1920, p. 42!, 2 
figs. Slotted wing form In trial tests, slotted 
machines rose at sharper angle, climbed more 
quickly, alighted at much slower speed and pulled 
up in considerably shorter distance than ordinary 
type 
Why the Wing of Uniform Section May Survive 
Douglas Shaw Aeronautics, vol. 19, no. 370, Nov 
18, 1920, p. 359 Because of its comparatively low 
cost of production It is besides aerodynamically 
justified and desirable, and is a sound engineering 
compromise 


See also Variable-Surface 


AIR BRAKES 


Defects. Car Failures Caused by Improper Brake 
Maintenance, E. H. Wood. Official Proc. Car Fors 
man's Assn., vol. 16, no. 2, Nov. 1920, pp. 21-33 
and (discussion) pp. 34-71, 7 figs. Classification and 
discussion of principal defects in brake apparatus 
that cause car failures 


Swedish National Railways. The New Pneumatic 
Brake for Freight Trains of the Swedish National 
Railways (Statens jarnvisgars nya godstagsbroms 
Gustaf Rydberg. Teknik Tidskrift (Veckouppla 
gan), vol. 50, no 40, Oct. 2, 1920, pp. 437-443, 11 
figs Points out that a one-chamber bsake does 
not fulfil requirements of a freight-train pneumatic 
brake, and describes various improvements of which 
the Kunze-Knorr brake, a combination of the one 
and two-chamber brake, i 1id to be the best, the 
braking effect being 60 per cent greater than with 
a one-chamber brake of corresponding size 


AIR COMPRESSORS. 

High-Pressure. High-Pressure Compressors (Hoch 
druckkompressoren), V \ Haaren Zeit ce 
Vereines deutscher Ingenieure, vol. 64, nos. 44 and 
46, Oct. 30 and Nov. 13, 1920, pp. 901-906 and 959 
962, 26 figs Recent development of high-pressure 
compressors for recovery of oxygen and nitrogen from 
the air, for production of ammonia according to 
the Haber process, and for operation of compressed 
air mine railways, etc Notes on different type 
selection and arrangement of stages; cylinder 
valves; stuffing boxes lubrication of cylinder 
packings; 5-stage mine compressors; compressor 
for chemical industry; and vertical compressors for 
use on board ships 

Lubrication. Lubrication of Air Compressors, H 
V. Conrad Glass Industry, vol. 1, no. 2, Dec. 1920 
pp. 41-43, 1 fig Practice recommended by Com 
pressed Air Society 


AIR-HOSE LINES 


Couplers. Making Thor Quick-Action Air Line 
Couplers, J. V. Hunter Am. Mach., vol. 53, no 
21, Nov. 18, 1920 pp 931-933, 10 figs Machining 
operations used in producing couplers in large 
quantities 


AIRCRAFT CONSTRUCTION MATERIALS 

Casein Glue. Failure of Casein Glue Joints in Ash 
Louis J. Bradford. Aerial Age, vol. 12, no, 13 
Dec. 6, 1920, pp. 346-347, and 354, 4 figs Results 
of tests showed that both casein and hide glue 
possess sufficient strength to break spruce With 
ash, however, hide-glue joints showed over doubk 
strength of those made with casein glue 

Wire Cables. Wire Cables, Walter A. Scoble. Aero 
nautical Jl., vol. 24, no. 118, Oct. 1920, pp. 537 
562, 3 figs. Tests on wire rope under tension, shock 
and vibration Bearing of core aiameter on strength 
of cables. Cables tested were of types used in aero 
nautics 


AIRSHIPS 


Commercial. The Commercial Airship—Its Opera 
tion and Construction, Trevor Dawson Flying, 
vol. 9, no. 11, Dec. 1920, pp. 665-673, 9 figs Trafhe 
possibilities of airships. Size of airship required 
Development of mooring power. Possibilities of 
reducing cost of construction and operation 

German. The German Airships L 64 end L 71 
Automobile Engr., vol. 10, no. 144, Nov. 1920, pp 
445-447, 6 figs Notes on their machinery installa 
tions. 

Hangars. See HANGARS 

Wiring of. The Transverse Wiring of the Rigid Air 
ship, E. H. Lewitt. Aeronautics, vol. 19, no. 372, 
Dec. 2, 1920, pp. 397-400, 6 figs. Theoretical in- 

vestigation into magnitude and variation of tensions 

in transverse wires of rigid airship caused by pres- 
sure of adjoining gas bag 


ALCOHOL ' 
See AUTOMOBILE FUELS, Alcohol 


ALLOY STEELS 


Analysis. The Analysis of Special Steels, C © 
Bannister Eleen., vol. 85, no. 2216, Nov. §. 1920 
pp. 535-538, 5 figs Use of 
methods 


Comparative Efficiency. A Suggested Method for 


lectrometvic titration 





Determining the Comparative Efficiency of Certain 
Combinations of Alloy in Steel ] ID Cutter 
Trans. Am. Soc. for Steel Treating, vol no. 3 
Dec. 1920, pp. 188-190 and (discussion) pp. 190-3 yy 
198, 7 figs Formula for merit index i iven 


Efficiency is defined as ratio of effect produced to 
energy expended 


Effect of High Temperature. Comparative Val 
of Motor Valve Steels, G. Gabriel Iron Age 
106, no. 23, Dee 2 1920, pp 1465 1469 1 tis 
Analysis of effects of high temperature on physical 
properties of tungsten, chrome and nickel steel 
Translated from La Technique Automobil t 
Aérienne 


ALLOYS 

Nickel-Chromium. ‘ NICKEI HROMIUM 
ALLOYS 

ALUMINUM 


Casting Losses Analyze Loss in Aluminut es 
Robert J]. Anderson Foundry, vol. 48, no } 
Dec 15 1920 pp. 989-992 Repl to questio 


vw - 


naires on casting losses are analyzed and stud 
is made of causes for and prevention of defects 
castings Enumeration of principal typical faul 


APPRENTICES, TRAINING OF ; 


Prussian-Hessian State Railways l Ira 
of Fitter-Apprentices in the Workshops of the Pr 
ian-Hessian State Railway \W | Hort 
African Jl. of Sci, vol. 16, no 5, April-Tuly 19 
pp. 411-425 List of practical exer ‘ it trainir 
workshops for apprentice 


Systems. Programs of Apprenticeship and 
Training in Representative Corporation \ | 
I, Morris Am. Mach, vol 53, no 1, No . 
1920, pp. 951-952, 4 ty ystem of traini t 
chinist used in plant of Sperry Gyro 


Brooklyn, N. Y 


Programs of Apprenticeship and Special Trai 
in Representative Corporation \ I 
Am. Mach., vol. 53, no. 24, De« ) yO ww 
O80, 5 hg Apprenticeship system of De La ' 
Machine Co., New York 


ASH HANDLING 


German Power Plants Ash | 
Power Plant Di Aschenbeseitigung n Gro 
kraftwerken Ph scl l h 
betriebe u. Bahnen, vol. 18, no ( ept ; #19 
pp. 21 PP: 13 tig on upy plate Revi 
previous literature and summary of 1 
ular letter to large power plant in Germa 
eritical comparison ot the different tem 

e at the Franken central station at Nureml 
requirements of an ash-removal plant and 
firms engaged in their constructio 


AUTOMOBILE ENGINES 
Air Cooling. The Position of Air ‘ 
Davies. Autocar, vol. 45, no. 1310, Nov ) 
1055-1058 12 fig Review o 


ind possible lines of development 


British Designs. Tendencies in British Engine | 
ign Noted at Olympia, M. W Bourdon \ 
motive Industries, vol. 43, no Nov 19 
pp 1060-1065 and §=106 18 ty 
type observed by writer was carefully lesign 
mall-powered car lo be continued 





Hot-Spot. Comparative Tests with i Hot 
Device, Roy EK. Bers \utomohi Industri 
43 no 4 Dec 9 1920 pp i] 00-1173 5 
Dynamometer tests made in engine laboratory 
Lewis Institute howed appreciable fuel econo 
over wide tange speed, smoother low speed, thrott 
operation and reduced = crankca dilution w 
Losee hot-spot device fitted to six-cylinder engin 

Properly Applied Heat—An Answer to the I 

Question, Roy E. Ber; Motor Age, vol. 38 
0, Nov. 11, 1920, pp. 7-10, 9 fig rests on 
cylinder engine fitted without and then with hot 
pot of replacement type 


Manufacture. Building Motor mm = the Pa 
Coast, Fred. H. Colvin 4m. Mach., vol. 53, no 
43, Dec. 16, 1920, pp. 1117-1121 th Met > 
it works of Hall-Scott Motor Car Co 

Machining Operations on the Nash Mot 
Machy Lond.), vol. 17, no. 424, Nov 11 
171-174, 8 figs Use of special machines and m 
ods of equipping standard machine tools 


Nash. Nash Engine is Adapted to Four-Cylind 
Practice, Roy E. Berg Automotive Industri« 
43, no. 22, Nov. 25, 1920, pp. 1055-1058, 5 fix 
New product closely follows six-cylinder featur 
with latest combustion refinements. Lubrication 
power plant is through positively driven gear pum) 
Chassis of 112-in.-wheelbase is employed for fo 
models of cars on 1921 program New constru 
tional features described 


Radiators. Automotive Radiators, Karl F. Walker 
Jl. Soc. Automotive Engrs., vol. 7, no. 6, Dec. 1920 
pp. 549-553, 6 figs. Curves showing relation b« 
tween core depth and heat-dissipating capacity, and 
effect of water flow on heat-dissipating capacity. 


Ricardo Crosshead Piston. The 150 H.P. Ricardo 
Crosshead Piston Engines, S. Findlater Auto 
mobile Engr., vol. 10, no. 145, Dec. 1920, pp. 490 
491, 2 figs. Notes on their performance on test 
in tanks. 
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AUTOMOBILE FUELS 





Alcohol \ New Motor pirit, ¢ I Jurit 0 
African Jl. of Industri vol 3, no. 10, Oct 920 
pp. 889-894 Introduction of new solvent 

Aleohol and Motive Power (L’alcool et la force 
notrice Albert Ram and Jacque Bo ul 
Nature Pari no $29, Oct 4, 1920, pp ) 
¢ r f studi made to determit appli 

ilit " ol as automobile fuel 

I u \ | in | ine Fu Harold 
I Dy t roti I r ol 1 
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AUTOMOBILES 
Bignan-Sport I } 7 
Det 
| nod ‘ 
ad 
‘ * ‘ 
Body Design . l : t Constructio ’ 
I truk \utor K arosserie! Max 
+f ' i t ! 
‘ ' 
i 
‘ 1 
Differential Casings M Worm-dr Dif 
vont ‘ vl 
+s fix 1) ription of 
ofeeut a> ' 
Front-Axle Swivels Fre \ut 
Liner ‘ ; y Yt 178 
f Justit tion of vertical steeri { 
tear Ratio vs. Car Economy Effect of Gear R 
Car Econon |! N. Golten and Allan } 
Industr | +4 no ; 
0, py >Re Methods of 
ir per t i with respect 
iri if ratio 
l experimental data 
Locking Gear The Goodheart Di ntia Motor 
tior vol o. 818 1920 »p 3 
I 
+ f Automatic locking gear which elitr 
whe pinnit 
Olympia Show P ic at London Show Interested 
Kkconomical Car, M. W Bourdon Automotive 
lustri vol. 43, no. 20, Nov. 11, 1920, pp. 951 
+, & fis Few important engineering changes are 
rted in automobile exhibition recently held at 
mpia 
I} \r nobi how Automobile Engr vol 
14 Dec, 1920, pp. 486-489, 14 fig Trend 
d 1 hown by exhibits in International Ex 
tion at Olympia and White City 
Peugot Che H.P Peugot Chassis Auto 


Engr 1. 10, no. 14 


+8 ] 1) 


VC Dec 1Y 0 pp $8 

Light French car with 10 hp 
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Fred. H. Colvin 
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AVIATION 
Aerial Routes ( 


limatological Factors Governing 

election of Air Route and Flying Fields, C 
eRoy Mei inger Aerial Age, vol. 12, no. 14, Dec 
1920, pp. 368-369 and 373 Importance of 
eteorological studies in connection with the estab 
ment of aerial routes and layouts of flying fields 


Canadian Air Board Report. 


Report of Canadian 
ir Board Aviation ‘ 


vol. 9, no. 8, Nov. 8, 1920, 
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BALANCING 
Slow-Speed vs. High-Speed 
peed Balancing, N. W 
vol. 53, no N 
Bala g at lered 
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he established a ; ' 
BLOWERS 
Parallel Operation I Operation of |} 
Parallel for Forced Dr Naval Se 
Stuart Arthur H et J \ 
Engr vol. 32, 1 +, Ne 1920, pp. 688 
fig Experimenta tigation It is co 
that far rating par hould be ru 
same peed " lative mall differ 
peed cause an ur il division of load 
fans in such a ma t tor ilt im grea 
haft horsepower than would be r red 
duce same draft conditi with fa t 
equal speed 
BOILER FEEDWATER 
Heating. The Mathematical Theory of B 
water Heating in St rurbine-Driven Pow 
tion Robert Dow kit vol. 110 o 
and 2863 Nov and 1Y i) pp Sv 4 
and = 627-628 Nov Formula expr 
work lost by tapping ol team for feedwat 
ing Nov. 12 Application of theory to de 
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group of 
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Steam Boiler 
Managen 


06 10. 5S fig M 


boilers To 


e World's Largest 
| 


Nov. 23, 192 


Plant 


vol 


ethod 


con 


Boil 


pp 


B28, 1 fig Boilers being installed at Ford Plant 
at River Rouge Mich Boilers are of water-tubs 
type and have effective heating surface of 26,470 
sq. ft. each Pulverized coal and blast-furnace gas 
will be burned at the ume time by firing co ver 


ticall rom top and ting ¢ hor t 
through sid 
Marine MARINE BOILER 
Producer Gas-Fired Pre r Gas-Fired Boiler 
tallation in Frar John H. Bartlett, Jr 
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Waste-Heat FURNA PE? i 
BOILERS, WATER-TUBE 
Ludlum ruct 


BRASS FOUNDING 


Electric-Furnace 


1 


BUILDING CONSTRUCTION 
Cost Accounting 


Costs 


Equipment Kk 


Lightning Protection 


Office Buildings 
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CAR COUPLERS 
Universal I I ir and | r 
Railroad Herald yl t+ no ( 
} I 1 ar ] | agin 
sur r head ier y i w 
T tir ret ) 1 1OCcK T i h 
is alwa open and ad l 1 ur 
are wu ipled held in 0 ” 
avity ivi t ig ; ma ca asily 
handle coupler shank 
CARBURETORS 
Automatic Modert Automat Carburet " 
Volatile Fuels (Etude des car 
modert pour carbur t olat 
( serine Li oO no ) ‘ ; 
375, 15 fig Developments in de 
tinued 
Induction Systems Induct I I 
Sherman Automobile Kngr 
0, pp. 433-439, 28 fig Comparat tudy ol 
tion ty] f carbur or pr in 
rt Ger in Ca r Iria J al 
Automobi I t +4 ) 
pp 450-45 \ t 1 ar 
ried out under < tr enera ‘ \ ) 
mobile Club 
CARS 
Brakes. See AIR BRAKES 
CARS, FREIGHT 
Steel Gondola. 50-Ton Steel General rvice Car 


Eng., vol. 110, no. 286 








and pp. 608, 16 figs, partly on supp. plate. Gon- 
dola car constructed by Pressed Steel Car Co, 
Pittsburgh, for Russian Government. 


CASE-HARDENING 

Building for. Modern Case Hardening Building at 
Providence Iron Age, vol. 106, no. 24, Dec. 9, 
1920, pp. 1539-1540. Features include arrange 
ments for maximum ventilation with minimum light 
and dipping and cooling tanks 

[See also CRANKSHAFTS, Case-Hardening. ] 
CAST IRON 


Carbon in. On the Crystalline Nature of Graphite 
and Temper-Carbon Obtained from Cast Iron, Kei 
Iokibé. Sci. Reports of the Téhoku Imperial | = ni 
versity, vol. 9, no. 4, Aug. 1920, pp. 275 4 
figs on supp plate It is concluded from “eM 
tion that the so-called graphite carbon and the tem- 
per carbon, as found in cast iron, are both the same 
substance as natural graphite, and since condition 
of decomposition of cementite is same for both steel 
and cast iron, the temper carbon from carbon 
steels will also be graphite, and not an amorphous 
carbon 

Influence of Nickel and Cobalt. The Influence 
of Nickel and Cobalt Additions on the Physical 
and Chemical Properties of Cast-Iron, O. Bauer 
and E. Piwowarsky Foundry Trade Jl., vol. 22, 
no. 228, Dec. 1920, pp. 936-937 Melting experi- 
ments with cast-iron with nickel and cobalt additions 

Sulphur in. The Sulphur Problem in Cast Iron, 
George K. Elliott Foundry, vol. 49, no. 24, Dec 
15, 1920, pp. 978-979 Basic electric furnace said 
to produce sulphur far below 0.05 per cent Paper 
read before American Foundrymen’s Association 


CEMENT, PORTLAND 


Testing. Japanese Standard Rules for Testing Port 
land Cement Cement, Mill and Quarry, vol. 17 
no, 10, Nov. 20, 1920, pp. 37-38 Issued by Depart 
ment of Agriculture and Commerce on Feb. 10, 
1905, revised Dec. 10, 1909 and June 20, 1919 
Translated by Japan Portland Cement Association 


CENTRAL STATIONS 

Economics. Central-Station Costs and Income 
Elec. World, vol. 76, no. 22, Nov. 27, 1920, pp 
1067-1068, 4 figs. Tendencies that appear under 
present conditions. Vigorous efforts are apparent 
to increase plant efficiency and render larger service 
in face of higher costs Larger revenue helping to 
meet unusual requirements 


South America. Power Development in New World 


and Asia, L. W. Alwyn-Schmidt. Power Plant 
Eng., vol. 24, no. 23, Dec. 1, 1920, pp. 1113-1115 
Prospects for central station Power development 
in South America 

COAL 


Calorific Value. Economic Value of Coal-—-II. Cal 
orific Value and Relative Plant Economy with Coal 
as Fuel, B. S. Murphy. Power, vol. 52, no. 24, 
Dec. 14, 1920, pp. 936-937, 1 fig. Laboratory 
tests of coal. 


COAL HANDLING 


Bucket Cars. How Coal is Handled in South Africs a 
Coal Age, vol. 18, no. 24, Dec. 9, 1920, pp. 117 
1179, 3 figs. Coal is loaded into ten-ton hea 
which are lifted by crane on to specially fitted car 
At receiving station bucket can be removed by 
crane 

Central Stations. The West Penn Power Com- 
pany’s New Coal-Handling System Nat. Elec 
Light Assn. Bull., vol. 7, no. 12, Dec. 1920, pp 
874-875, 1 fig Plant will elevate, screen, pick, 
crush, weigh and convey to bunkers of boiler-room 
500 tons of coal an hour 

Motor Trucks. Youghiogheny Coal Co. Delivers 
60,000 Tons Monthly by Motor Trucks, Donald J 
saker Coal Age, vol. 18, no. 25, Dec. 16, 1920, 
pp. 1234-1238, 4 figs. It costs 17.5¢ to move 
one ton of coal one mile, $3.53 to operate six-ton 
truck one hour, and total yearly saving made by 
trucks over horse-drawn wagons handling same 
tonnage amounts to about $43,000. 


COAL STORAGE 


Piling. Piling Storage Coal to Prevent Fire, W. D. 
Langtry Power, vol. 52, no. 21, Nov. 23, 1920, 
pp. 815-817, 7 figs. Suggestions in regard to choos- 
ing suitable place, avoidance of breakage in unload- 
ing, segregation of different sizes, outside sources of 
heat and mixing of combustible matter with coal. 


COKE OVENS 

By-Product. Modern By-Product Oven Operation, 
C. R. Bellamy Gas Age, vol. 46, no. 9, Nov. 10, 
1920, pp. 340-342, 4 figs. Results obtained by 
ovens built at Detroit, Mich, for Ford Co. 


COMBUSTION 


Air Supply. Air for Combustion. Power, vol. 52, 
no. 24, Dec. 14, 1920, p. 952, 2 figs. Chart showing 
pounds of air required per boiler horsepower, boiler 
and furnace efficiency and per cent excess air being 
given 


CONCRETE 


Aggregates. The Strength of Fine-Aggregate Con- 
crete, F. E. Giesecke, H. R. Thomas and G. A. 
Parkinson. Univ. of Texas Bul., no. 1855, Oct. 1, 
1918, 17 pp., 5 figs. Experiments made to deter- 
mine how compressive strength of concrete varies 
with relative quantity of cement when the maximum 
size of aggregate used in preparation of concrete is 
considerably smaller than that usually employed in 
concrete construction. Good concrete was pre- 
pared without use of coarse aggregate It was 
found as general rule that to obtain concrete of 


MECHANICAL ENGINEERING 


given strength with given materials relative quan- 
tity of cement must be increased as maximum size 
of aggregate is decreased 

Crusher Screenings for. Crusher Screenings Make 
Stronger Concrete. Contract Rec., vol. 34, no. 48, 
Dec. 1, 1920, pp 1138-1141. Tests made for 
Canadian Crushed Stone Corp'n 


Hydrated Lime, Effect of. Effect of Hydrated Lime 
in Concrete, Duff A. Abrams. Contract Rec., vol 
34, no. 50, Dec. 15, 1920, pp. 1183-1186 Answers 
to criticisms (see Contract Record, Nov. 24, 1920 
of writer's original report which was based on re 
searches regarding effect of various admixtures in 
concrete Original paper was read before American 
Society for Testing Materials 

Proportioning. Proportioning Concrete Aggregates 
When Unscreened or Pit Run Gravel is Used, L. A 
Doan Eng. & Contracting, vol. 54, no. 22, Dee 
1, 1920, p. 534, 2 figs. Graphs for determining pro 
portions of aggregates 

Recent Developments in Concrete Mixtures, H 
C. Boyden Ry Rev vol. 67, no. 21, Nov. 20 
1920, pp. 778-783 figs Graphs showing rela 
tions between strength of concrete and water con 
tent, relation between fineness, modulus of aggre 
gate and strength of concrete, diagram for deter 
mining quantity of sand required in concrete mix- 
ers, and Abram's table of proportions and quantities 
for one cubic vard of concrete 

Tests. Pouring and Pressure Tests of Concrete, W 
A. Slater and A. T. Goldbeck. Technologic Papers 
of Bur. of Standards, no. 175, Oct. 11, 1920, 13 pp 
+ figs. Maximum pressure against forms during 
pouring of concrete was found to be equivalent to 
that of liquid weighing about 124 Ib. per cu. ft 
Maximum pressure was found to be that due to head 
of concrete existing at end of about 40 min After 
that time pressure gradually decreased in spite of 
increasing head of concrete 

Ten-Year Tests Showing the Effect of Age and 
Curing Conditions on the Strength of Concrete 
M. ©. Withey: Wisconsin Engr, vol. 25, no 
Nov. 1920, pp. 19-21, 2 figs It is concluded that 
humidity of surrounding medium in which portland 
cement concrete is cured exercises marked effect 
upon its crushing strength It was found that port 
land cement could be kept without deteriorating for 
several years when stored in tight tanks, or cylin 
drical galvanized-iron grain bins 


CONCRETE CONSTRUCTION 


New System. A New System of Concrete Construc 
tion Making Use of Standard Wood Forms Build 
ing Age, vol. 42, no. 12, Dec. 1920, pp. 23-25, 5 
figs Wooden permanent forms developed and pat- 
ented by Samuel S. Colt 


Slabs. Diagram for Flat Slabs, O. Wolpert. Con 
crete, vol. 17, no. 5, Nov. 1920, pp. 142-143, 1 fig 
Diagram for estimating quantity of steel and total 
thickness of slab required for square interior flat 
slabs, with drop panels, based on regulations of 

City of New York 
Reinforced Concrete Design Standards, C. A. P 

Turner Concrete, vol. 17, no. 5, Nov. 1920, pp 

152-155, 6 fig Standards proposed by several 

associations whet are criticized on basis that their 

reasoning is not verified by experimental evidence 

It is emenineiead that mathematical theory to be 

acceptable should be substantiated by experiment 
Reinforced Concrete Saw-Tooth Slab Design, J 

W. Pearl. Concrete, vol. 17, no. 5, Nov. 1920, pp 

163-164, 2 figs. Chart for designing slab 
Safe Loads and Deflections for ‘“‘Gunite’’ Slabs 

Can. Engr., vol. 39, no. 21, Nov. 18, 1920, pp. 525 

529, 10 figs Tests on 43 slabs at Lehigh University 


disclose high flexural strength, bending stress of 
1800 Ib. per sq. in. on 1: 2'/2 gunite with factor of 
safety of 4 Deflections were less than those for 
poured slabs. Reinforcement tables run up as re- 


sults of experiments are included 

Standards. Proposals for New Standards for Con- 
crete and Reinforced Concrete Construction (Ent- 
wirfe neuer Normblatter Beton u. Eisen, vol. 19 
no. 15, Sept. 20, 1920, pp. 174-180, 9 figs. Proposed 
standards of the German Industry Committee on 
Standards for cable conduits, concrete slabs for 
walls: holding capacity of concrete mixing machines 
(grinding mill and drum mixers); railway ties and 
coping stones of natural stone and of concrete; con- 
crete flagstones 

Subaqueous. Experiences in Subaqueous Concrete 
Work, Henry R. Lordly. Cornell Civil Engr., vol 
28, no. 6, March 1920, pp. 254-263, 4 figs Success- 
ful instances of placing concrete under water are 
related. It is held there is no further need of build- 
ing expensive cofferdams 


CONCRETE, REINFORCED 


Wood Reinforcement. Reinforcing Concrete with 
&k Wood (Le béton armé de bois). Génie Civil, vol 
77, no. 20, Nov. 13, 1920, pp. 394-396, 8 figs. Meth 
ods of reinforcing developed in experiments. 


CONDENSERS, STEAM 


Selection. Application of Steam Condensers, F. A 
Burg Elec. Jl., vol. 17, no. 12, Dec. 1920, pp 583 


. 


587, 6 figs Factors bearing on selection of type 


of condenser 
Surface. Surface Condensers, Luther D. Lovekin 
Twenty-eighth General Meeting, Soc. Naval Arch 


itects & Mar. Engrs., Nov. 11 and 12, 1920, no. 7, 


5 pp., 10 figs Progress in design of surface condens 
ers as applied to power plants in U. S. Navy Ships 


CONVEYORS 


Cable. The Roe Cable Conveyor, George Frederick 
Zimmer. Eng., vol. 110, no. 2864, Nov. 19, 1920, 
pp. 665-667, 37 figs. partly on supp. plate Wire 


Vor 1:3 No. 2? 


rope conveyor for medium distances, designed by 
J. Pearce Roe 

Combined Skip Hoist and Conveyor. Combined 
Skip-Hoist Elevator and Conveyor, George Fred 
erick Zimmer Eng. and Indus. Management, vol 
4, no. 19, Nov. 4, 1920, pp. 597-598, 5 figs Device 
patented by Warren Travell, of Exeter Machin 
Works, New York City It combines skip hoist 
with band conveyor and with tipping trolley on 
wheels 

Pneumatic. Pneumatic Conveyors of Fine Ma 
terials Contract Rec vol. 34, no. 51 Dec 
1920, pp. 1218-1220. Examples of English in 
stallations for the pneumatic lifting and conveyi 
of coal and other materials 


CORE OVENS 


Electrically Heated. Core Baking in Electrically 
Heated Ovens, J. L. Jones, Iron Age, vol. 106, no 
22, Nov. 25, 1920, pp. 1385-138 3 figs Result 
of comparative tests of electric and fuel heated cor: 
ovens New Westinghouse thermostat control 


Electrifying the Foundry Core Room, J. L. Tone 
Elec. World, vol. 76, no. 25, Dec. 18, 1920, py 
1203-1204, 3 figs Cores baked in electrically heated 
ovens shown to have 50 to 200 per cent gieater 
strength than those baked in fuel-fired ovens 


CORK 


Substitute for. 4 Substitute for Cork Commers 
Reports, no. 283, Dec. 2, 1920, p. 978. Turf treaded 
by special patented proce developed by chemical 
works at Bruenn-Koenigsfeld, Prague 

CORROSION 

Iron and Steel Experiments on the Corrosio ) 
Iron and Steel, William D. Richardson Can. Chem 


Il, vol. 4, no 11, Nov. 1920 
sivity of iron as oxidation 
cluded.) 
COST ACCOUNTING 
Factory. Factory Cost I lr Konopak 





Accountancy, vol. 30, no. 5, Nov. 1920, pp ) 
337 Describes cost system designed for factory 
manufacturing transmissions and = form provided 
for reporting the various transactions of factory 


designed to facilitate handling clerical work in a 
routine manner with least consumption of time 


COsTS 
Relation to Selling Prices. The Determinatio 
Costs and Their Relation to Profit and 





Prices Eng. & Indus. Management, vol. 4, no 3 
Dex 2, 1920, pp. 713-715 Predeterminatic rt 
prices 

CRANES 

Floating. ‘I'wo-Hundred Ton Mammoth Floati 
Crane at Gusto Shipyard, Schiedam, Holland [Gru 
Flottante “Mammoth,” de 200 tonnes, des Chantier 
Gusto, de Schiedam (Hollands Geéeme Civil 
77, no. 19, Nov. 6, 1920, pp. 365-36 4 fig Cran 
can lift 200 tons 52 m. high above surface of water 
Radius of action is 34 m 

CRANKSHAFTS 

Case-Hardening. Case-Hardening Proc: Crank 
shafts Successfully Developed, Norman G. Shidk 
Automotive Industri vol. 43, no Nov 1s 
1920, pp. 1016-1019, 5 fis Proce deve ed from 
tests made by H. H. Franklin Manufacturing (¢ 

CRIPPLES 

Artificial Limbs. The Muscular Strength in an A 
putated Arm and Its Utilizatio Die Muskelkraft 
im Innern des amputierten Armes und ihre Nut 
barmachung), G. Schlesinger ani K. Meyer Werk 
tattstechnik, vol. 14, no. 17, Sept | 1920, pp 
457-463, 24 figs Results of experiment carried 
out at the Charlottenburg Testing Inst. for Su 
stitute Limbs Abstract of report of investigation 
of about 30 men who had undergone the Sauer 
bruch operation, and of a large number of artificia 
hands and arms with apparatu pecially constructed 
therefore, description and illustrations of which ar 
Kiven., 

CUPOLAS 


Charges, Determining. Method for Determinin 
Cupola Charges, H. L. Campbell Foundry Trad 


Ji., vol. 22, no. 227, Nov. 1920, pp. 856-857, 1 fig 
Chart for determining mixtures 
CYLINDERS 


Automobile Engines. How Cylinders are Mace in 
England, H. Cole Estep Foundry, vol. 48, no. 23 
Dec. 1, 1920, pp. 933-939, 13 figs Standardization 
of operations and extensive use of molding machin: 
have aided quantity production 


D 


Double-Flanged Shell. Dies for Double-Flanged 
Shell, J. Bingham Machy. (Lond.), vol. 17, no 
424, Nov. 11, 1920, pp. 176-178, 10 figs Procedure 
for designing drawing dies 


DIESEL ENGINES 


Busch-Sulzer. Diesel Engines in a Modern Flour 
Mill. Power, vol. 52, no. 21, Nov. 23, 1920, pp 
808-810, 5 figs Busch-Sulzer and Fulton-Tosi 
types used. 

Fuel Injection. Air-Injection or Mechanical-Inje 
tion, J. I.. Chaloner. Motorship, vol. 5, no 12 
Dec. 1920, pp. 1084-1085, 8 figs Technical study 
of fuel injection in Diesel engines To be con 
tinued.) 
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EDUCATION, INDUSTRIAL tensile tests mad tior it. fros | FOREMEN 
Ford Institute of Technology Linking Education weld Training of Adopt M { 
With Factory Cost III l P. Hickey Factory, M. « I I indr ) 
ol. 25, no. 11, Dec. 1, 1920, pp. 1726-1730, 8 f EMPLOYMENT MANAGEMENT ) - ‘ i> +a 
ganization of Ford Inst. of Technology Psychotechncal Tests Apparat wr Adapt . ‘ opt t course w 7 ted 
y I 
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x CTRIC FURNACES , : ' anit ' I ' Gas for ( I I I 
. *sychotechnica \daptabuility est I ' § , ) or [ 
Booth. Booth Rotating Electric Brass Furnace, Car enceaiacse Risnun rifenees H. Heil 1” OB no. 11. No 120, py 60 R ' i 
H. Booth. Iron Age, vol. 106, no. 23, Dec. 2, 1920 trieb, vol. 3, no. 1, Oct. 10, 1920, pp. l¢ idvanta 
Pp. 1463-1464, 2 figs Records recently made on Di cribes method of examination conan rr Whe Gee its — ' 
00 Ib. rotating electric furnace at plant of Enter admission of industrial apprenticé in the wos no. 9. No 0. 1920 
rise Brass Work Muskegon, Mich Paper read school of the German General Electric Co u Henry L. Doherty Co , 
fore Am. Foundrymen's Asst ser! 
Genet : tories in Berlin Norfolk Navy Yard Shop. Ko 
nbustion vs. Electric vs. Combustion Furnaces The Reliability of the Psychological Adaptability folk Navy Yard ver. Am. D 
for Low Temperature Frank W. Brooke and George Test fewahrung der psychologischen i nuns yol. 6. no. 11 ~ 19 p 
: Mills Chem. and Metallurgical Eng vol. 23, prulungen H. Rupp Betrieb, vol. 3, no. |, Oct lavout and uipment all sla 
em n4 1920, pp. 1008-1010 Electric furnaces 10 1920 pp. 1-8, 7 fis It is shown that the reli ised to operat hammer Desi 
re found to have advantage in temperature control ability of an adaptability test can be accurately d oil atomizer Butt-weld ma i R 
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one of foundries 
Lo 


Equipment. Choosing Correct Plant Equipment, 
Joseph J. Wilson. Foundry, vol. 48, no. 24, Dec 
15, 1920, pp. 985-988. Selection of machines and 
ippliances exemplified in case of foundry of Saginaw 
Products Co., Saginaw, Mich. Paper read before 
National Founder's Association 


Germany. The G. Krautheim Foundry Plants in 
Chemnitz for Production of Cast Steel, Malleable 
ind Gray Iron Castings (Die Stahl-, Temper- und 
Graugiesserei-Anlagen der Firma G. Krautheim in 
Chemnitz Stahl u. Eisen, vol. 40, nos. 39 and 43, 
Sept. 30 and Oct. 28, 1920, pp. 1293-1300 and 1443 
1448, 22 figs. Description of works employing 1600 
men, including original plant in Chemnitz-Altendorf 
in which malleable and gray-iron castings are pro 
duced, and the new steel foundry in Chemnitz 
Borna, with notes of arrangenient of plant, small 
Bessemer plant, the open-hearth furnaces, the elec 
tric steel furnaces, the cleaning shop, molding 
shop, etc 

Organization. Training Executives for Foundries, 
Bruce W. Benedict and Robert E. Kennedy Foun 
dry, vol. 48, no. 22, Nov. 15, 1920, pp. 903-907, 5 
figs Suggested organization for foundries Shop 
training course at University of Illinois Paper read 
before Am. Foundrymen’s Assn 


[See also CORE OVENS. ] 
FOUNDRY EQUIPMENT 


Developments Foundry Equipment in Modern 
Plants, Joseph J. Wilson. Iron Age, vol. 106, no, 22 


of Westinghouse Electric & Mfg. 


Nov. 25, 1920, pp. 1392-1397, 10 figs. Survey of 
recent development 

FUELS 

Colloidal. The Case for Colloidal Fuel, Lindon W 
Bates Chem. Age (Lond.), vol. 3, no. 75, Nov. 
0, 1920, pp. 558-559. Economic advantages 


Paper read before Instn. Petroleum Technologists 


See also OIL FUEL; PULVERIZED COAL; 
RESEARCH, Liquid Fuels 


FURNACES 
Heat Flow Through Walls. Heat Flow Through 
Furnace Walls—II, E. F. Davis. Trans. Am. Soc 


for Steel Treating, vol. 1, no. 2, Nov. 1920, pp. 128 
140, 17 figs. Experimental measurements 


FURNACES, BOILER 


Forced-Draft. Forced Draft Furnaces (Unterwind- 
feuerungen), L Schmitt Tonindustrie-Zeitung 
vol. 44, no. 106, Sept. 7, 1920, pp. 938-939 Dis 
cussion of the relative value of forced-draft furnaces 
ind steam-jet blowers, writer favoring the former 

Recommendations for the Development of Forced 
Draft Furnaces (Vorschlage fiir den Ausbau der 
Unterwindfeuerungen), E. Nies. Zeit. fiir Dampf- 
kessel u. Maschinenbetrieb, vol. 43, no. 39, Sept 
4, 1920, pp. 297-299. Writer makes following sug 
gestions 1) The free surface of grate with use of 
under-grate draft should be reduced to from 4 to 6 
per cent as against 35,to 40 per cent in plain hor- 
izontal grates; (2) grate bars and plates should be 
inserted accurately, and free surface of grate should 
not be changed, (3) in external furnaces the circulation 
of air through the side grate bars should be reduced; 
+) in flue boilers, end of grate should he provided 
with a plate upon which the red coals can be shoved 
while cleaning the fire 

The “Turbine’’ Forced-Draught Furnace. Eng 
vol. 110, no. 2863, Nov. 12, 1920, pp. 639-640, 8 
figs Arrangement consists of series of troughs 
which lie side by side and form base of furnace 
Front of each trough forms air injector and is fitted 
with steam jet 


FURNACES, ELECTRIC 
See ELECTRIC FURNACES 
FURNACES, HEATING 


Labor-Saving Features. Heating Furnaces and An 
nealing Furnaces, W. Trinks. Blast Furnace & 
Steel Plant, vol. 8, no. 12, Dec. 1920, pp. 671-675, 
12 figs. Labor saving features of different types of 
furnaces 


FURNACES, HEAT-TREATING 


Electric Heaters. Electric Heaters for Heat Treat 
ing Furnaces—II, H. O. Swoboda Am. Drop 
Forger, vol. 6, no. 11, Nov. 1920, pp. 540-543, 9 
figs. Carbon and graphite resistors are used with 
success in several types of furnaces Furnace charge 
is used as heater in special cases. Temperature 
control 

Oil-Burning. Annealing and Heat Treatment Fur- 
naces, James E. Wilson. Jil. Engrs. Club of Phila., 
vol. 37-12, no. 192, Dec 1920, pp. 488-489 De 
ign, regulation of cost of oil-burning steel heat- 
treating furnaces 


FURNACES, OPEN HEARTH 


Waste-Heat Boilers. Application of Waste Heat 
Boilers to Open Hearth Furnaces, Thomas R. Tate 
Il. Engrs. Club of Phila., vol. 37—12, no. 192, Dec 
1920, pp. 485-487 Design of proper size and type 
boiler for any installation Paper read before Assn 
Iron & Steel Elec. Engrs 


G 


GAGES 
Indicating. Indicating and Contour Gauges. Machy 
(Lond.), vol. 17, no. 427, Dec. 2, 1920, pp. 259 


263, 11 figs. Classification and description, 

Limit. Limit Gauges. Eng., vol. 110, no. 2863, 
Nov. 12, 1920, pp. 643-644 Developments in 
standardization 


MECHANICAL ENGINEERING 


Limit Gauging Richard T. Glazebrook I 
Instn. Mech. Engrs., no. 8, Dec. 1920, pp. 1075 
1088, 5 figs. Diagram of grades of fit, and chart 
of limits. (To be continued 


Limit Plug. Quantity Production of Combination 
Limit Plug Gauges Machy. WLond vol. 17 no 
423, Nov. 4, 1920, pp. 151-153, 4 figs Combination 
limit plug gage introduced by Taft-Pierce Mfg. Co., 
Woonsocket, R 


Screw-Thread. Hardening Screw Gauges with Least 
Distortion, Wilfred J. Lincham. Can. Machy., vol 
24, no. 22, Nov 25, 1920, pp. 472-476, 14 fig 


Method developed at Goldsmith's College, London 
GAS ENGINES 
Castings. Problems Encountered in Gas Engine 
Castings, Pat Dwyer Foundry, vol. 49, no. 24 
Dec. 15, 1920, pp. 980-983, 9 figs. Casting practice 
at plant of Rathbun-Jones Engineering Co., Toledo 
Ohio 


Valveless. The Development of Two-Stroke High 
Power Gas Engine Weitterentwicklung der Zwei 


takt Grossgasmaschinen W. Bertram Stahl u 
Eisen, vol. 40, no. 40. Oct 7, 1920, pp. 1335-1340 
and (discussion) pp. 1340-1341, 5 fig Describe 


construction and operation of new valveless ga 
engine of the Dahlbrucher Machine Construction 
Corp'n, and give operating results of engine re 

constructed according to this type 


GASOLINE 
Production of. Production of Gasoline Power 
vol. 52, no. 20, Nov. 16. 1920 pp. 788-789 Stati 


tics of refinery production of gasoline for period of 
sixteen years, 1904 to 1919, inclusive Advance 
publication of Bureau of Mines Bulletin No. 191 


Specifications. Aviation Gasoline Specifications and 
Methods for Testing Air Service Information Cir 
cular, vol. 1, no. 46, Aug. 30, 1920, 8 pp. 3 figs 

Specifications cover three grades of gasoline known 


as domestic aviation gasoline, export gasoline and 
fighting gasoline Distillation test is required for 
determining grade of gasoline Procedure and de 


tails of manipulation in conducting distillations are 
explained 


GASOLINE ENGINES 


Two-Cycle. The Two-Cycle Lutin Motor (Le moteur 
a 2 temps Lutin), H. Petit Vie Automobile, vol 
16, no. 717, Nov 10, 1920, pp. 420-421, 3 fig 
Piston is enlarged at base and fits in larger cylinder 


Lower element of piston is used for compressing 
mixture before charging into upper cylinder 


Bevel. A New Development in Bevel Gear Cutting 
Machy. (Lond vol. 17, no. 425, Nov. 18, 1920 
pp. 199-203, 8 figs Attachments applicable to or 
dinary shaping machine 


Design. Graphical Method for Designing a Set of 
Complex Gears (Méthode graphique par anamor 
phose pour l'établissement des trains d’engrenages 
complexes), Luc Denis. Vie Technique et Indus 
trielle, vol. 1, no. 9, June 1920, pp. 221-222, 3 figs 
Examples. (Concluded 


Involute. Involute Teeth, Richard Gardner. Eng 
vol. 110, no. 2864, Nov. 19, 1920, pp. 659-660, 
figs Design formulas 


Machining Blanks. Machining Friction Gear 
Blanks and Friction Cones, J Moore. Can 
Machy., vol. 24, no. 17, Oct. 21, 1920, pp. 371-373 
8 figs. Examples of work performed according to 
practice of Foster Machine Co., Elkhart, Ind 


Pitch-Measuring Machine. The Wickman Pitch 
Measuring Machine Automobile Engr., vol. 10 
no. 145, Dec. 1920, p. 481, 4 figs Machine is de 
signed to measure tooth spacing at pitch line a 
well as concentricity of pitch circle with bore 


Reduction. See REDUCTION GEARS. 


Spur. Backlash Standards for Spur Gears, Chark 
H. Logue Am. Mach., vol. 53, no. 23, Dee 
1920, pp. 1040-1041, 2 figs. Formula for determin 
ing proper backlash for spur gears, and tables com 
puted from formula 


Welding of. The Art of Welding Gears and Pinion 
F. H. Sweet Blast Furnace & Steel Plant, vol. 8 
no. 12, Dec. 1920, pp. 684-685 Advisability of 
welding each tooth separately or of welding several 
teeth en bloc Selection of proper welding tip and 
filler rod. 


GIRDERS 


Design. Reduction of Girder and Column Live 
Loads, C. R. Young. Can. Engr., vol. 39, no. 23, 
Dec. 2, 1920, pp. 565-569, 2 figs. Principle of dis 
counting improbable live loads generally observed 
Intensity of floor loads for buildings varies inversely 
as tributary area Review of various reduction 
rules. New specification suggested 


Stresses in. Notes on Impact, F. W. Gardiner 
Proc. Am. Soc. Civil Engrs., vol. 46, no. 9, Nov 
1920, pp. 976-977 Relation between static and 
dynamic stresses in girder spans for smooth rolling 
loads. It was found that for speeds that obtain in 
railroad practice dynamic effect of smooth rolling 
loads may be neglected; dynamics increment of stress 
for single load for critical speed is given as 31.8 per 
cent. (Abstract 


GLUES 
See AIRCRAFT CONSTRUCTION MATER 
IALS, Casein Glue 
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HANDLING MATERIALS 
Railway Shops. Handling Material in Railway 


Shops, Frank A. Stanley Am. Mach, vol. 53, no 
21, Nov. 18, 1920, pp. 953.954, 7 figs. Typical 
labor-saving devices 

HANGARS 

Design. Hangars for Dirigibles and Their Accessor 


ies (Les gares de dirigeables et leurs accessoires 
M. J. Sabatier Aéronautique, vol. 2, no. 14, July 
1920, pp. 55-60, 12 figs Scheme of turning German 
man hangars around on base 


HARDNESS 


Instruments for Testing. Rapid Measurement of 
Hardness and Resilience of Metals (Mesures rapide 
de la dureté et de la résilience des metaux Bois 
thorel Nature (Pari no + Oct. 9, 1920, pp 
230-234, 10 figs Guillery portable ipparatu for 
use in workshops 

Measurement of. The Measurement of the Hard 
ness of Metals, Hugh ©'Neill Mech. World, vol 








68, no. 1769, Nov. 26, 1920, pp. 383-384, 2 fig 
Classification of method Discussion of their rela 
tive advantage and disadvantage lo be con 
tinued Paper read befor heflicld University 
Metallurgical Sox 

HEATING 

Electric. Economic Heating y Means of Hydro 
electric Energy (La produ 1 economica del calore 
mediante lenergia idroelettrica ( Baulino 
L,'Elettrotecnia, vol no. 18, June 20, pp 
318-320, 1 fiz Scheme involving passage of heat 
at low temperature into high temperature | util 
zation of mechanical energy 

HEAVY-OIL ENGINES 

Pistons. Piston and Rin or Heavy Oil Engine 
W. LD. Forbes Mar. Ens ol no Dex 
1920 pp LOO? 1008 and p ors s;ohd and forged 
pistons discussed Method of forming p yr ng 
from castin; Assembling forged pistor 

HELICOPTERS 

Hewitt-Crocker. The Hewitt-Crocker Helicopter 
Francis Bacon Crocker Aerial A vol 1 no 
11 and 12, Nov. 22 and 29, 1920, pp. 295-297, 4 
figs., and 323-325, 1 fig. Machine comprise upper 
propeller revolving in normally horizontal plar and 
propeller in parallel plane ft. below kach pro 
peller is 51 ft. in diameter Prope rs revolve in 
opposite direction 

Problem of. The Problem of the Helicopter, Loui 
Damblane Acronautic vol. 19, no 371 and 372, 
Nov. 25 and Dec. 2, 1920, pp. 379-381 and 392-394 
Also Flight, vol. 12, no. 48, Nov. 25, 1920, pp 
1219-1223, 10 figs. Comparative study of two pro 
posed types of helicopter 1) machine with single 
xis and (2) that with separate axi Paper read 


before Royal Aeronautical Soc 
Propellers of. Note on Supporting Propeller Not 





sur les hélices sustentatrice M. Lam Acrophik 
vol. 28, nos, 17-18, Sept. 1-15, 1920, pp 9-270 
1 fig. Characteristics of propeller which would pet 


mut by its free rotation safe falling of helicopter 


HOISTING ENGINES 


Emergency Governor An Emergency Governor 
with Hoist Recorder Give Data on Safety and 
Efficiency, G. F. Royer Coal Age, vol. 18, no. 22 
Nov. 25, 1920, pp. 1079-1084, 4 fig mergency 
governor for control of clutch-drum hoisting engine 


HOISTS 

Drum Design Calculation of Stresses in Winding 
Drum Flange Am. Mach, vol. 53, no. 25, Dec. 16 
1920, pp. L130-L13!, 2 fig Diagrams of forces 
acting 


Rational Design of Hoisting Drums, Everett O 
Waters Mech. Eng., vol. 4 no. 12, Dee. 1920, 
pp. 675-679, 9 figs. Theoretical formula is deduced 
for total pressure against drum flange caused by 
winding-on of rope to given cepth and under given 


initial tension Two other formulas are also de 
duced, which relate total pressure to flange thick 
ness and maximum allowable tensile and shearing 
stresses in material Ky means of these formulas 


flange of usual mushroom type may be designed to 


withstand safely pressure of rope wound upon drum 


HOUSING 


England. Concrete Cottage Buildiny Concrete and 
Constructional Eng., vol. 15, no. 11, Nov. 1920, pp 
737-742, 5 figs Meanwood housing scheme, Leed 


Industrial. Solving the Housing Problem, Herbert 
Hoover, Leslie H. Allen, Philip W. Blake and W 
Gibbs Astk Indus. Management, vol. 60, no. 6 
Dec. 1920, pp. 425-436, 8 figs Why industrial ex 
ecutives must do it and how it is being done 


Legislation in England. The Garden City and 
English Housing Laws, Leonard S. Smith Eng 
and Contracting, vol. 54, no, 21, Nov. 24, 1920 
pp. 510-513, 2 figs. Resolutions adopted at World 
Congress on Housing and Town Planning held in 
London, June, 1920 

Schemes. Housing and Community Planning, John 
Irwin Bright Jl. Am. Inst. of Architect Supp 
8 pp., 4 figs. Scheme developed by Committee on 
Community Planning of American Institute of 
Architects 


HYDRAULIC TURBINES 


High-Head. Turbines for Niagara's High-Head 
Plant Iron Age, vol. 106, no. 23, Dec. 2, 1920, pp 
1453-1457, 11 figs Normal operating capacity will 


be 52,500 hp. and net effective head, 305 ft 
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Radial-Flow New Methods of Constructing Tur 
ime ind Regulator Neve Wege de Turbinen 
7 ‘ 





ind Regulatorenbauc Erwin Sonnek it. fiir 
1 imte Turbinenwesen, vol. 1 no ept 
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HYDROELECTRIC PLANTS 
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ID 0, 1 t 
Kerckhoff Development Kerckhoff Power D 
ment—A western Act ement, J. M. Busw 
ip ; 20, pp 6-934 
+ l’r 1 ret constant-an 
na Joaquin Ri 8 s 
, 68 ' - ' 
- r ' i OW * he 
i M) ift tur t 
i id ‘ to ) { i ‘ t 
1 to 14,200-kva. vertical-shaft generator 
New Brunswick Hyd r Power D lo 
tin N t ick -. 2 Can. I 
) D 0, pt 6 s Iw 
e , . Paper read } 
Inst inada 
Norway I Hydro Plant at Vamma, Nor 
I ro r de Vamma (Norve, 
No pp. 414 
lo ipacit “ be 00 OOF ’ 
! tr 1 nd flow is a it 
Nova Scotia t Harbo Hydro-Electric Power 
! | ol tor ] kit Inst. Canada ‘ 
Dec 920, pp. 565 4 fig Schemes pro 
l with ta of run-off. et 
eattle, Wash ittle B Large Municipal 
lro-Klectric Deve pr I Lhden King 
Re a no is 19 t) pp Y9U4 
t ) t for d pment of Upper 
River re ultimately yout 500,000 hp 
e obtained 
uth America rvey of Power l'lant Projects in 
th America Power Plant En vol. 24, no. 24 
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4, no. 2 Dec. 1, 1920, pp. 1126 
cription of various kinds of gates 
overflow in hydroelectric 
Sweden 


Water at Hydro 
Plant-Eng 
1128, 3 figs 


used to regu 
tations 

Utilizing Hydro-Electric Energy in Sweden 
World, vol. 76, no. 24, Dec. 11, 1920, pp. 1167 
0 f Experience with extensive high-ten 


System of Swedish Government Method of 


ling station insulation and studies of lightning 

ruble Plans for 200,000-volt transmission lines 
Switzerland. The Great Modern Hydroelectric 
‘ants in Switzerland (Grandi impianti idroelect 


rict moderni in Isvizzera 
istria, vol. 34, no. 17 


Giovanni Rodio In 
Sept. 15, 1920, pp. 425-431. 
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Time Study. ee TIME STUDY 


INDUSTRIAL RELATIONS 


Business Organization of Labor Labor ii] 

ness, Not a Commodity New 
Secure Industrial Peace, George H. Cushing 
facturers Rec vol s, no | 
131-132 Suggest is bask 
culty organization of labor on 
cording to plan suggested 


with labor for imount of 


busine basi 
capital would contr 
a certain I 1 


and would pay for it as a unit Workmen would 
unite and sell their labor through representativ« 
Closed Shop vs. Closed Shop Principles Paramount 
James A. Emery Iron Age, vol. 106, no 5. Dec 
16, 1920, pp. 1606-1608 Attitude and policy of 
labor unions during war To be continued Ad 
dress delivered before National Founder Associa 
tion 
The Closed Union Shop Versus the Open Shop 
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IRON ORE 

World Supply. The Iron Ore Supplies of the World, 
F. H. Hatch. Geol. Mag., vol. 57, no. 677, Nov. 
1920, pp. 504-517. Statistics by countries. From 
Lond. Times Trade Supp. 


KINEMATICS 

Acceleration Determinations. Acceleration De- 
terminations—I, Henry N. Bonis. Am. Mach., 
vol. 53, no. 22, Nov. 25, 1920, pp. 977-981, 3 figs 
General solution for Whitwork quick-return motion 
as generally applied to shaper mechanism 

Rolling Couples. Kinematic Study of Rolling 
Couples (Etude cinématique des couples de roule- 
ment), P. Massot. Technique Moderne, vol. 12, 
no. 4, April 1920, pp. 161-169, 20 figs. Application 
to design of machines of principles and formulas de- 
veloped in previous installments. (Concluded.) 


L 
LABOR 


Conservation of. Conservation of Labor, L. r. 
Wallace Am. Mach., vol. 53, no. 24, Dec. 9, 1920, 
pp. 1104-1106. Address delivered at first meeting 
of American Engineering Council of Federated 
American Engineering Societies 

Hours of Work. Unwarranted Conclusions Regard- 
ing the Eight-Hour and Ten-Hour Workday. Nat 
Indus. Conference Board, no. 14, Aug. 1920, 21 pp 
Critical review of ‘‘Comparison of an Eight-Hour 
Plant and a Ten-Hour Plant,’’ United States Public 
Health Bul. no, 106. _ It is claimed that conclusions 
presented therein are unscientific and unjustified by 
data offered, because the two plants from which 
data were obtained are not fairly comparable and 
basis of experience is too small to justify complete 
concjusions applicable to industry in general. 

Strikes. See STRIKES 

Two-Shift vs. Three-Shift Day. The Development 
of the Technique of Changing from the Two-Shift 
to the Three-Shift Day in a Continuous Process, 
Robert B. Wolf Jl. Engrs. Club of Phila., vol 
37-12, no, 192, Dec. 1920, pp. 463-469 and (discus 
sion) pp. 469-478, 6 figs Results obtained in three 
plants where change was made are illustrated and 
interpreted and suggestions are given in regard to 
change in management policy which should accom- 
pany change to three shifts 


LABOR TURNOVER 

New York City. Labor Turnover in New York City 
Am. Mach. vol. 53, no. 21, Nov. 18, 1920, pp. 933 
935. Statistics 


LABORATORIES 

Aerodynamic. The New Testing Apparatus at the 
Airdynamic Institute at Saint-Cyr (Les Nouveaux 
Apparels D’Essais de l'Institut Aérotechnique de 
Saint-Cyr. Nature (Paris), no. 2426, Oct, 2, 1920, 
pp. 213-219, 10 figs. Airdynamic balance, wind 
tunnel and apparatus for testing propellers 


LAPPING 

Modern Practice. Modern Lapping Practice 
Machy. (Lond.), vol. 17 no. 423, Nov. 4, 1920, 129 
137, 19 figs Developments in lapping practice, in- 
cluding abrasives used in lap-charging methods, 
lapping thread gages, snap gages, measuring wires, 
flat surfaces, ring gages, die-casting dies and T-slots. 


LATHES 

Automatic. Recent Machine Tool Developments— 
XVII, Joseph Horner. Eng. vol. 110, no. 2864, Nov. 
19, 1920, pp. 660-664, 10 figs. Types of automatic 
lathes. 

Double-Carriage. Hamilton Double Carriage Pro- 
duction Lathe, J. V. Hunter. Am. Mach., vol. 53, 
no. 23, Dec. 2, 1920, pp. 1021-1022, 3 figs Lathe 
equipped with two independent carriages, recently 
placed on market by Hamilton Machine Co., Ham- 
ilton O. 

Turret. Efficient Automatic Machine Tool Records, 
F. Seriber Can. Machy, vol. 24, no. 24, Dec. 9, 
1920, pp. 513-514, 6 figs. Skeleton set-ups on tur- 
ret chucking lathe are explained 

Using Turret Lathes in Railroad Shops, J. H. 
Moore, Can. Machy., vol. 24, no. 21, Nov. 18, 
1920, pp. 447-451, 7 figs. Examples of their applica- 
tion to various kinds of work 

Universal Relieving Type. A New Universal Re- 
lieving Lathe Machy. (Lond.), vol. 17, no. 426, 
Nov. 25, 1920, pp. 217-220, 5 figs. Final drive is 
by means of worm gearing. Built by Ward, Haggas 
& Smith, England 


LIGHTING 

Factories. The Lighting of Shoe Factories, A. L. 
Powell and J. H Kurlander. Trans Illuminating 
Eng. Soc, vol. 15, on. 8, Nov. 20, 1920, pp. 603- 
630, 18 figs Analyzes lighting requirements for 
individual machines and specifies what arrange- 
ment of illuminating apparatus best meets these 
needs. 

Industrial. Some Out of the Ordinary Applications 
of Industria! Lighting, Samuel G. Hibben. Trans. 
Illuminating Eng. Soc., vol. 15, no. 8, Nov. 20, 1920, 
pp. 591-598 and (discussion) pp. 598-602, 17 figs. 
Recommendations in regard to method of mounting 
lamps. 

New Incandescent Method. A New Incandescent 
Lighting Method (Ein neues Verfahren zur Glih- 
lichtbeleuchtung). K. Bube. Zeit. fiir Beleuch- 
tungswesen, vol. 26, nos. 15-16, Aug. 15-31, 1920, 


MECHANICAL ENGINEERING 


116-117 Describes new patented method, in which 
a glower is brought into contact with solid fuel in the 
form of a paraffin core so that it absorbs the melt- 
ing fuel and carries the flame. Points out advan- 
tages and economy of method. 


LOCOMOTIVES 


Articulated. Recent Types of Articulated Loco- 
motives (Types récents de locomotives articulées), 
Lionel Wiener. Revue générale des Chemins de 
Fer, vol. 39, no. 3, Mar. 1920, pp. 155-210, 16 figs. 
European and American developments. 


Australian. Standard Type Locomotives, New South 
Wales Government Railways Ry. Gaz., vol. 33, 
no. 20, Nov. 12, 1920, pp. 645-646, 2 figs. Express 
engine is of 4-6-0 type and freight engine of 2-8-0 
type, both with outside cylinders 

Austrian. Four-Cylinder Compound Locomotive, 
with Six Coupled Driving Wheels and Superheaters, 
of the Wiirttemberg State Railways (La locomotiva 
A 6 assi accoppiati (I-VI-O) A 4 cilindri compound, 
con surpriscaldamento del vapore, delle ferrovie 
dello stato del Wirttemberg Industria, vol. 34, 
no. 19, Oct. 15, 1920, pp. 476-480, 6 figs. 

Driving Box Shoes. Lining Driving Box Shoes and 
Wedges, J. McAllister. Ry. Mech, Engr., vol. 94 
no. 12, Dec. 1920, pp. 788-791, 1 fig Shoe and 
wedge layout Pedestal jaw grinding machine 

Inspection. Report of the Bureau of Locomotive 
Inspection. Ry. Age, vol. 69, no. 25, Dec. 17, 1920, 
pp. 1071-1073, 1 fig Outstanding feature of report 
of chief inspector of locomotives to Interstate Com 
merce Commission for fiscal year ending June 30, 
1920, is increase in number of accidents and casual 
ties resulting from failures of parts of locomotives and 
tenders. Application of water columns and other 
devices advocated 

Mikado. Mikado Type Locomotive for C.M. & St.P 
Ry Ry. Rev., vol. 67, no. 20, Nov. 13, 1920, pp 
729-731, 4 figs Design is characterized by straight 
forwardness and follows closely details for light 
Mikado-type engines prepared by mechanical stand 
ards committee of United States Railroad Admin 
istration 

Mine. Flywheel Motor-Generator for the Drive of 
Mine Locomotives in Gringesberg (En svanghjul 
somformare fér gruvlokomotivdriften i Grangesberg 
Gustaf Hjertén. Teknisk Tidskrift (Kemi & Bergs 
vetenskap), vol. 50, no. 9, Sept. 22, 1920, pp. 186 
192, 14 figs. 225-hp. induction motor directly 
coupled with a d.c. dynamo, which is connected with 
the separately mounted flywheel having diameter 
of 2100 mm. and weighing 4800 kg Formulas ar 
presented for calculation of weight of wheel. Cal 
culation of the losses in motor-generator and fri 
tion losses of flywheel 

Repairing. The Zwilling Staybolt Der Stehbolzen 
“Zwilling’’), H. de Neuf. Annalen fiir Gewerbe u 
Bauwesen, vol. 87, no. 5, Sept. 1, 1920, pp. 35-38 
5 figs Economic advantages of new type are said 
to be that it (1) reduces time required to repair 
locomotives, (2) increases life of locomotives 3 
diminishes work in shop, (4) affords possibility, with 
equipment and personnel of existing workshops, to 
reconstruct many more locomotives than hereto 
fore, and (5) greatly reduces number of bolts r 
quired because of its durability 

Steam vs. Electric. Relative Advantages of Modern 
Steam and Electric Locomotives 11. Am. Inst 
Elec. Engrs., vol. 39, no. 12, Dec. 1920, pp. 1044 
1048 Comparison of two types, based on actual 
method of operation Discussion at joint meeting 
of New York Sections of American Institute of 
Electric Engineers and Am.Soc.M.E, 

Steam vs. Electric Locomotives, John E. Muhl- 
feld, F. H. Shepara, A. H. Armstrong. Mech. Eng., 
vol. 42, no. 12, Dec. 1920, pp. 680-687 and (discus- 
sion) pp. 687-688 and p. 726, | fig Comparison in 
regard to initial and .naintenance costs, reliability 
of service, efficiency of operation, and suitability of 
design Data obtained in actual service of both 
types are presented and discussed 

Superheater. Steam Distribution with Superheated 
Steam Ry. and Locomotive Eng., vol. 33, no. 12, 

Dec. 1920, pp. 368-370. Experiments made by 
French engineers in use of rotating valves. Trans 
lated from Génie Civil 

Technique. The Technique of Steam Locomotives 

(La technique des locomotives a vapeur), P. Drosne 
Technique Moderne, vol. 12, no. 4, April 1920, pp 
145-150, 8 figs Dynamic studies of steam loco 
motives. Graph comparing resistance curve ob 
tained by calculation and by actual measurements 
of Pacific, Atlantic and 0-4—0 types 


LUBRICANTS 

Requirements for. Anisotropic Fusion—Ideal Lu- 
bricants (Fusion anisotrope-lubréfiants idéaux), Mar- 
cel Brillouin. Journal de Physique, vol. 6, no. 2, 
Aug. 1920, pp. 33-38. Technical. It is held that 
unilateral or bilateral fluidity, rather than isotropic 
constitution, is ideal requirement for lubricant 


MACHINE TOOLS 

Electric Equipment, Standardization of. Stand- 
ardization of Electrical Equipment on Machine 
Tools. Iron Age, vol. 106, no. 21, Nov. 18, 1920, 
pp. 1322-1324 and pp. 1369-1371. Advantages of 
individual drive. Suggestions in regard to stand- 
ardization. 

Frame Design. The Stiffening of Machine-Tool 
Frames (Betrachtung itiber die Versteifung von 
Werkzeugmaschinenbetten), Ernst Peters. Betrieb, 
vol. 3, no. 2, Oct. 25, 1920, pp. 38-39, 3 figs. It is 
claimed that in machine-tool frames up to present 
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time the twisting stress has not received sufficient 
consideration, and it is this that causes perceptiblk 
deformations and vibrations. Describes the zigzay 
rib constructed by author which, without increasin; 
weight, is said to reduce the elastic deformation to 
fraction of its formet value 

Glasgow Exhibition. The Glasgow Shipbuilding 
Engineering, and Electrical Exhibition Eng. Pro 
duction, vol. 1, no. 13, Dec. 1920, pp. 475-476 
Survey of most important tool and machine-tool 
exhibits 

Lead Screws. Precision Lead Screws Machy 
(Lond.), vol. 17, no. 423, Nov. 4, 1920, pp. 125-128 
5 figs. Grinding and inspection methods of Drum ; 
mond Bros., Guildford, England 

Sawmill Machinery. Building Saw Mill Machinery 
Fred H. Colvin Am. Mach., vol. 53, no. 23, De« 
2, 1920, pp. 1030-1032, 7 figs. Machine-tool equi; 
ment in typical plants in Pacific Coast States 

Small Machines. Small Machines for Building Op 
tical Instruments, J. V. Hunter Am. Mach, vol 
53, no. 23, Dec. 2, 1920 pp. 1045-1047, 6 fis 
Miniature machines for use in manufacture of deli 
cate instruments 


MACHINERY 

Foundations. Foundations for Machinery, N. W 
Akimoft Mech. Eng., vol. 42, no. 12, Dec, 1920 
pp. 671-672 and p. 699, 3 fig Theory of cause 
leading to vibrations of machinery Means for 
localizing expected vibration and of controlling 1 
sulting periods 


MALLEABLE IRON 


American Industry. American Malleable Ca 
Iron—-I, H. A. Schwartz Iron Trade Re 
67, no. 23, Dec. 2, 1920, pp. 1536-1540, 4 fig 
Series of related articles dealing with developme: 
of industry Modetn methods of manufacture, meta 
lurgical principles involved and properties of Am 
can malleable iron 


Research. See RESEARCH, Malleable Iror 


MARINE BOILERS 


Manufacture. Conference on th Unification 
Rules for the Construction of Marine Boiler 
Steam Pipes. Steamship, vol. 32, no. 378, D 
1920, pp. 153-155, 3 figs Standard condition 





v., vo 


design and construction of marine boilers issued 
British Board of Trade, 1920 lo be contin i 
MATERIALS 
Substitutes for Various. German War Substit 
\. Belter Sei. Am. Monthl vol. 2, no. 4, D 
1920, pp. 333-336 Substitutes for meta ga 
and benzine, lubricants and rubber rranslated 


Industrie Chimique 
Testing. See NOTCHED-BAR TES1 


MILLING 

British Practice Milling Operations o H 
Lathes, I. W. Chubb Am. Mach, vo ; 
Nov. 18, 1920, pp. 945-950, 22 fig Pract 
British shop 

Thread. ‘The Side Angle of Milled Threads (1 
Flankenwinkel gefraster Gewind H. Fried 
Werkstattstechnik, vol. 14, no. 17, Sept. | 
pp. 464 468, 16 figs Experiments carried 
the machining of long screw spindles with 
thread on the thread-milling machines of the cl 
tof & Bassler Corp'’n, Chemnitz how that wit 
the calculated side angles correct a very accurat 
thread can be produced, but if side angl i 
slightest degree smaller than calculated 
tions result 

MILLING CUTTERS 

Helical. Making ““Curvex'’’ Mil ing Cutter M 
Lond vol. | no. 425, Nov. 18, 1920 p xs 
196, 17 figs Methods and equipment employed t 
Pratt & Whitney Co. in manufacture of form 
milling cutters with helical flute 

MILLING MACHINES 

Continuous. Continuous Miller Does Facing Wor 
Iron Trade Rev., vol. 67, no. 23, De 1920 
1548-1549, 2 figs. Continuous type milling nu 
for facing to length crankshaf camshaft work 
of similar character Built by Newton Machi: lo 





Works, Philadelphia 
Tables. Making Milling Machine Tab! t 
Sherwin Foundry, vol. 48, 20. 23, Dee. 1, 19 
pp. 953-956, 7 figs Molding and melting practice 
Paper read before Am. Foundrymen's Asst 


MOLDING METHODS 


Flasks for Locomotive Frames. How a Long st 
Flask is Assembled, Geo. W. Childs Foundry 
48, no. 22, Nov 15, 1920, pp. 923-925, 5 { 
Method of assembling sections of flasks used 


molding locomotive engine frames 


MOTOR PLOWS 

British-Made. Improved Mechanical Ploughing A; 
pliances Engr., vol. 130, no. 3383, Oct. 29, 19% 
pp. 428 and 434-435, 6 figs Motor cable plowi: 
outfit manufactured by John Fowler & Co, Leed 
England 

MOTOR-TRUCK TRAFFIC 

Legislation. The Automobile Should Be Majo 
Factor in Highway Traffic. Automotive Indu 
tries, vol. 43, no. 24, Dec. 9, 1920, pp. 1179-1180 
Plea that legislation be directed toward makin 
traffic safe for vehicles. 


MOTOR TRUCKS 


Body Standardization. Now is the Time for Stand 
ardization in Truck Body Measurements, J. Edward 


Schipper. Automotive Industries, vol. 43, no. 2! 
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W & S No. 3A finishes ~~ 


Stud in one chucking in 
a western shipbuilding 
plant. 


Of course every one considers price. 
And a thing is expensive or not in pro- 
portion to its value to you. 


When a machine is built in such a 
way that it delivers service to you 
year after year without ceasing, it’s 
worth something. 


When a machine is built in sucha 
way that its accuracy lasts year after 
year, you want to know about it. 


Turret Lathes from 4'/," x 44" 


NEW YORK OFFICE: Singer Building 


DAYTON OFFICE: 518 Mutual Home Building 
Domestic Agents: 
Fulton Supply Company, Atlanta, Ga 
Young & Vann Supply Company, Birmingham, Ala 
Woodward, Wight & Company, New Orleans, La 
Salt Lake Hardware Company, Salt Lake City, Utah 
Smith-Booth-Usher Company, Los Angeles, Calif 
Fred Ward & Son, San Francisco, Calif 
Portland Machinery Company, Portland, Ore 
Hallidie Machinery Company, Seattle, Wash 
Hendrie & Bolthoff Mfg & Supply Company, Denver, Col 
Peden Iron & Steel Company, Houston, Texas. 
Canadian Agents: 
A. R. Williams Machinery Company, Ltd 
Vancouver, St. John 
Williams & Wilson. Ltd. 


, Toronto, Winnipeg, 


Montreal. 





Everyone Considers Price 


The Warner & Swasey Company 


Cleveland, U.S. A. 


BUFFALO OFFICE: Iroquois Building 
CHICAGO OFFICE AND SHOW ROOM: 618-622 Washington Boulevard 





The thread on one end of 
the stud is 3'." diameter 
by 314" pitch. 





When this accurate-durable ma- 
chine produces your work faster and 
better than any other machine on 
the market, your costs go down and 
you know your investment in that 
machine is a paying one. 


Warner & Swasey Turret Lathes are 
built just that way. We'd be glad 
for a chance to prove it to you 
Write us. 


21” Swing to */;" x 4”"—10" Swing. 


BOSTON OFFICE: Oliver Building 
MILWAUKEE OFFICE 


DETROIT OFFICE: Ford Building 
r I 
INDIANAPOLIS OFFICE 


209 Sycamore Building 
940 Lemcke Annex 


Foreign Agents: 
Charles 


Churchill & Company, Ltd., London, Birmingham, Man 
chester, Bristol, Newcastle-on-Tyne, Glasgow 
Allied Machinery Company, Paris, Turin, Zurich, Barcelona, 


Brussels 
Wilhelm Sonesson 
Gothenburg 
R.S. Stockvis 


Company, Malmo, Copenhagen, Stockholm, 
en Zonen, Rotterdam 
Benson Brothers Adelaide 

Tokyo, Osaka, Nagoya, Fukuoka, Dairen 
Calcutta 


Andersen, Meyer & Company, 


Sydney, Melbourne 
Yamatake & Company 
McLeod & Company 

Ltd., Shanghai 


Brossard-Mopin & Company, Saigon, Singapore, Haiphong 
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ENGINEERING INDEX (Continued 


Nov. 11, 1920, pp. 962-963, 2 figs Advantages of 
standardization. It is said that in addition to making 
lower price, it will be possible to make more com 
petent and stable body building industry 


British Design. British Truck Show Reveals New 


Tendencies in Design, M. W. Bourdon Auto 
motive Industries, vol. 43, no. 24, Dec. 9, 1920 
pp. 1154-1161, 16 figs Decided changes in prac 
tice are noted since exhibition in 1913 Majority 


of trucks use overhead worm drive and pressed 
teel frames are employed in three-fourths of models 
T-head engine is being replaced by L-head type 


German. German Mechanical Transport Vehicles 
Automobile Engr., vol. 10, no. 145, Dec. 1920, pp 
466-47 35 figs Notes on collection of captured 
vehicles at Aldershot, England 


Radiators and (¢ cooling Fans on the German War 
Trucks, Karl F. Walker Automotive Industries 


ol. 43, no. 20, Nov. 11, 1920, pp. 960-961, 4 fig 
ised on reports of examinations made by Motor 
franspoct Corps of | S. Army Practically all! 


radiators of German war trucks contained sheet 
teel shell with ribbon type of core 


Olympia Show. The Commercial Motor Exhibition 
Automobile Engr., vol. 10, no. 144, Nov. 1920, pp 
440-444. 11 figs Trend of design in heavy vehicles 
is shown in exhibition at Olympia Show 


Specifications. Internal-Combustion Truck Specifi 
cations Power Wagon, vol. 25, no. 193, Dee. 1920 
pp. 42-59 Principle characteristics of 504 make 

Tipping Gears. Tipping Gears for Lorries—IlI 
Colliery Guardian, vol. 120, vo. 3122, Oct. 29, 1920, 
pp. 1230-1232, 10 fig British desig 


MOTORCYCLES 


German Designs. German Motorcycles and Auxili 
ary Motors for Cycles (Deutsche Fahrradhilfsmo 


toren und Motorfahrrader H. Bernhard Wirt 
schafts-Motor, no. 10, Oct. 1920, pp. 5-9, 11 figs 
Details of various German construction types, in 


cluding those with motors above and in front wheel 
above and in back wheel, within cycle frame, with 
motor on an extra wheel, etc Distinction is made 
between motor cycles and auxiliary motors attach 
ible to any cycle 

Springing. The Springing of Motor Cycles, C. H 
Savage Automobile Engr., vol. 10, no. 144, Nov 
1920, pp. 457-462, 17 figs. Discussion of experi 
ments made in France From results obtained sug 
gestions are made in regard to pos.tion of springs 


ind their dimensions 


NICKEL-CHROMIUM ALLOYS 

Types. Nickel-Chromium Alloys, Leon O. Hart 
Min. and Metallurgy, no. 168, Dee. 1920, p. 39 
Properties of various types used Abstract 


NOTCHED-BAR TESTS 


Impact Tests. Experimental Study of Impact Tests 
on Notched Bars (Etude experimentale sur les essais 
iu choc des barreaux entaillés), André Cornu-Then 
ird Revue de Métallurgie, vol. 17, no. 9, Sept 
1920, pp. 584-614, 40 figs. Influence of speed of 


impact on results of tests (Continuation of serial.) 
NOZZLES 
Coefficient of Discharge. The Coefficient of Dis 
charge of Elementary Nozzles, A. A. Jude i 


Instn. Mech. Engrs., no. 8, Dec. 1920, pp. 977-1017 
and (discussion) pp. 1018-1037, 10 figs Discusses 
potentialities of series apparatus and clears up 
unsatisfactory features relating particularly to 
variability of coefficient over supercritical range 
Theory of. The Theory of Steam-Turbine Nozzles 
Zur Theorie der Diisen von Dampfturbinen), Aug 
Wewerka. Zeit. fiir des gesamte Turbinenwesen 


vol. 17, nos. 23, 24 and 25, Aug. 20, 30 and Sept. 10 
1920, pp. 265-268, 277 380 and 294-297, 15 figs 
Deals with following problems: (1) Change in 


values of condition of flowing medium when flowing 
through nozzle; (2) weight or volume of steam flow- 
ing through a given nozzle; and (3) maximum final 
velocity under different steam conditions in front 
ind back of nozzle. Gives most important equa 
tions for flow in nozzles, and it is shown how curves 
of normal and inclined nozzles with reduction of 
back-pressure can be derived, and graphic solutions 
for development of the curves are given. 


O 
OIL FUEL 


Burner for. New System for Burning Fuel Oil 
Charles W. Geiger. Power Plant Eng., vol. 24, no 
24, Dec. 15, 1920, p. 1167, 1 fig Burner in which 
air is introduced in burning oil 


Burning in Steam Cars. Liquid Fuel on Steam 
Waggons. Motor Traction, vol. 31, no. 819, Nov 
8, 1920, pp. 527-528, 3 figs. Application of Scarab 
liquid fuel system to Foden steam car. 

Ships. Fuel Oil for Steamers, C. H. Peabody. Mar 
Eng., vol. 25, no. 12, Dec. 1920, pp. 997-998 
Grades of oil available for merchant vessels and 
their use. 

Recent Advance in Oil Burning, Ernest H. Pea- 
body. ‘Twenty-eighth General Meeting, Soc. Naval 
Arthitects & Mar. Engrs., Nov. 11 and 12, 1920, no 
9, 11 pp., 8 figs. Progress i in oil burning in ships of 
U.S. Navy. Graphs showing present efficiency ob- 
tained in boiler and furnace are included. 


MECHANICAL ENGINEERING 


ORDNANCE 


U. S. Navy Plant. Armor-Plate and Gun-Forging 
Plant of U. S. Navy, Roger M. Freeman Mech 
Eng., vol. 42, no. 12, Dec. 1920, pp. 657-668, and 
Pp. 726, 15 figs Attention is called to arrangements 
of stockyard alongside open-hearth building, 30 
ton electric furnaces for duplexing. electric traveling 
cranes to carry 400,000-lb. ingots, original H 
type of forge shop and treatment plant combined 
14,000-ton steam-intensified hydraulic press, twenty 
15-ft. wide Carbottom furnaces, machine shop with 
three 106-ft. wide aisles and gun-treatment build 
ing, high portion of which contains 75-ton crane of 
104-ft. span on rails 165 ft. above floor level 


OXY-ACETYLENE CUTTING 
Cast Iron. Cast Iron Cutting with Oxweld Blow 
pipe Acetylene J1., vol. 22, no. 6, Dee. 1920, py 
318-322, 8 figs Procedure 
Cutting Cast Iron with the Oxv-Acetvlene Torch 
Alfred S. Kinsey Welding Engr., vol. 5, no. 11! 
Nov 1920, pp 344 and 36-37 $ fies Following 
points are emphasized Cast iron can be eut 
by combined melting-oxidizing action of oxy-acetyl 
ene torch; cutting of cast iron, even though rather 


roughly done, will be of fine advantage to shop 
practice in several way special cutting torch i 
unnecessary provided one is used which operate 


with excess acetylene, ets 


OXY-ACETYLENE WELDING 
School for. Michigan State Auto School Specta 


Welding and Brazing Cour Acetvlene Jl vol 
22, no. 6, Dec. 1920, pp. 315-31 $ fic Method 
ol instruction at oxy-acetylene welding school 


OXYGEN CUTTING 

Jet-Cutting Machine. The Godfrey Jet-Cutting 
Machine Machy Lond vol. 17, ne. 425, Nov 
18, 1920, pp. 185-187, 4 figs Machine tool using 

t of oxygen as cutting medium Manufactured 

»y Godfrey Engineering Work England 


P 
PAPER MANUFACTURE 
Pope Patent. A Description of the Pope Patent 
Paper, vol. 27, no. 10, Nov. 10, 1920, pp. 28-30, & 
figs Invention relates to means for winding wel 
of paper produced by paper-making machine onto 
winding-roll 


PARACHUTES 


Postal. Postal Parachutes (Les parachutes posteax 
I P. Frantzen Aerophil vol 8 no 17-18 
Sept. 1-15, 1920, pp. 280-282, 10 figs’ Models dk 
veloped in England, France and United State 

Release. The Van Meter Parachute Release Avia 

I + 
1 


« 


tion, vol. 9, no. 11, Nov o 19270 »p. 344-3 
figs Release is automatic in action after relea 
rod is pushed and in addition incorporates many 
safety features in its construction It is applicalle 
to all open cockpit machines Jumper is lifted from 
seat and carried clear of machine 

PATTERNMAKING 

Shops. Rehabilitate Shop in Record Tim Foundry 
vol. 48, no. 22, Nov. 15, 1920, pp. 897-901, 7 f 


Organization and equipment of patternmaking shop 
of Bryan Pattern & Machine Co, Bryan, Ohio 


PISTON RINGS 
Design. Piston-Rings, L G. Nilson Il. Soe. Auto 


motive Engrs., vol. 7, no. 6, Dec. 1920, pp. 525-531 
and (discussion) pp. 531-536, 22 figs Survey of 
developments in design Specifications for materia 
for piston rings 

PLANERS 


Sellers 16-ft. The Sellers 16-ft. Planer Am. Mach 
vol. 53, no. 22, Nov. 25, 1920, pp. 973-976, 3 figs 
Planer weighs nearly one-half million pounds and 
was recently completed by William Sellers & Co 
for large shipbuilding company 


POWER TRANSMISSION 


Sonic Waves. Transmission of Energy by Vibration 
of Liquids in Conduits (Sur la transmission de 
l'énergic par les vibratioas de liquides dans les con 
duits), C. Camichel, D. Eydoux and A_ Foch 
Comptes rendus des Séances de l'Académie ds 
Sciences, vol. 171, no. 17, Oct. 26, 1920 pp. 783 
786. Technical study of power transmission by 
Constantinesco system of sonic waves 


PRESSES 


Briquetting Cast-Iron Turnings. The ‘“Borea 
Briquetting Press for Cast-Iron Turnings. Eng 
vol. 110, no. 2863, Nov. 12, 1920, p. 638, 3 figs 
Made in Copenhagen by Danish Machine Co Fin 
ished briquets are in form of truncated cones and 
each weighs about 6! 2 Ib 

Safety Device. M sking the Punch Press Safe and 
Efficient, Norman G. Shidle Automotive Indus 
tries, vol. 43, no. 23, Dec. 2, 1920, pp. 1118-1120 
and 1133 Examples of safety devices used 

Tools. Press Tools for Caterpillar Parts, Frank A 
Stanley. Am. Mach. vol. 53, no. 22, Nov 5 
1920, pp. 987-988, 5 figs Processes in manufacture 
of articles made from sheet metal or tubing. ga aoe 


PROFIT SHARING 


Experience. Practical Experience with Profit Shar 
ing in Industrial Establishments Nat. Indus. Con 
ference Board, no. 29, June 1920, 88 pp. Causes 
and circumstances which make someJprofit sharing 
plans fail and others succeed 

Lyons Congress. Profit Sharing Recommended at 
Congress of Lyons (La participation aux bénéfices 





VoL. 43, No. 2 


Le. congrés de Lyon), F. Bayle Revue générale de 
I’ Electricité, vol. 8, no. 21, Nov. 20, 1920, pp 35 
739 Discussion of profit sharing as means for 


remedying industrial situation at Congress held at 
Lyon, October 1-2, 1920 


PULVERIZED COAL 


Combustion. Pulverised Coal as Fuel. Lawford H 
‘ry Eng vol. 110. no. 2863. Nov. 1 1920, pp 


628 631, 5 figs Principles involved in combustion 


Grindle Burning System. For Burning Powdered 


Coal Iron Age, vol. 106, no 5. Dec 16. 1920 
pp. 1614-1615, 2 fig Grindle equipment for burn 
ing powdered coal, manufactured by Combustion 


Economy Corporation, Chicago 


PUNCHING MACHINES 


7s Arrangement Iwo Light Punching. Ma 
chine Jobs, John Simon Am Mach +, no ! 
Dee. 9, 1920, pp. L075 0 f lo ber 
t in Austrian Machin shop 


R 


RADIOMETALLOGRAPHY 








Methods. Sxamination Materia \- Ra 
Iemploi des rayo X pour I men des materiaus 
Ouverier Moder ‘oan +, no. 8, No ) pp. 309 
sit, LL fig Apparat employed ] 
tained 

RAILS 

Electrical Properties Behavior of Ra ‘ 
ductors ft Kleetricity " comportament ! 
rotaiec impliegate come conduttori di corrente elet 
trica), Lino Sand i Rivista 1 id I 
rovie Italiane, vol. 18, no 3 pt. | 19 pI 
94-103, 13 tig Laboratory determinatior of re 
sistence cocthcrent of lf-inductior ind = =ot t 
electrical properties of rail 

Failures. Decrease in Rail Failure onfirmed 
Latest Statist ing. News-R 1 & 

De » 1920, p. 10 1 fis tatist f rail fai 
ures for principal carrier 

Wheel Pressure ind t Rail Fatlur Iro 
Age, vol. 106, no No ry OY 1H) 
Report of Committe on ifet of Railroad Opera 
tion to convention of Nationa Association of Rai 
way and Utilities Commi mer Heat treats t 
suggested remedy w fathur 

Sink-Head vs. Ordinary Ingots t Rails from 
Sink-Head and Ordinary Rail Ingot Ill, George 
K. Burgess Chen ind Metallurs il Eeng vol 
23, no. 21, Nov 4 120, pp ) LL O tig 
Physical test metallographical iminatio nd 
chemical urvey Compartsor rai performed 
much better under drop test, and showed ibra 
ion under service te 

RAILWAY ELECTRIFICATION 

France French Railways Electrification I Elec 
Ry. & Tramway Jl, vol. 43, no O55, Dee 10 
1920, pp. 280-282 Translation of report issued 
by Ministry of Public Works lo be continued 

Holland. Electrification in the Netherland Lele« 
trification de Pays-Ba J.-4 Var taveren 
Vie Technique et Industrielle, vol no 9, June 
1920, pp. 204-206, 1 fis Résume of report of high 
tension committee appointed by association of direc 
tors of electric companies in the Netherland 


Switzerland. Railway Electrification of the Erst 
feld-Bellinzone Railway (Electrification de la ligne 
Erstfeld-Bellinzone Julletin Technique ‘ 
Suisse Romande, vol. 46, no. 21, Oct. le 1920, pp 
241-246, 5 figs General description of works with 
notes on electric locomotives used 


The Electrification of the Gothard Railway Ry 
(,az vol. 33, no. 21, Nov 19, 1920, pp. 668 670, 3 
figs Line is 139! » miles long 


RAILWAY OPERATION 


Emergency Car Service. Annual Report of Inter 
state Commerce Commission Rv. Age, vol. 69, no 
24, Dec. 10, 1920, pp. 1019-1023 Review of year 
activities under new law, including exercise of emer 
gency Cafr-service powers 


Payment of Wages. The Piyment of Wages by 


Divisional Paymasters, 1 W Mathews. Ry 
Age, vol. 69, no. 25. Dec l 1920, pp. 1061-1064 
5S figs Prompt and efficiens payments effected 


on Seaboard Air Line by use of new check system 


RAILWAY REPAIR SHOPS 


Chile. The New Railroad Shop it San Bernardo 
Chile, Carlos Valenzuela Cruchaga Am. Mach 


vol. 53, no. 22, Nov. 25, 1920, pp. 982-986, 8 fig 
Shops and equipment for repairing relling stock of 
trunk line railway Translated fron Ingenieria In 


ternacional 


Great Northern Railway. Car Repair Shops for 
the Great Northern Ry P. P. Barthelemy Ry 
Rev., vol. 67, no. 20, Nov. 13, 1920, pp 725 ie 
3 figs Standard type of frame construction, cat 
repair shed 


RAILWAY SIGNALING 


Angereau System. Repetition of Signals on th 
Locomotive (Répétition des signaux sur les locomo 
tives), F. Limon and G. Lebaupia Annales de 
Mines, vol. 10, no. 9, 1920, pp. 245-256, 1 fig 
Angereau radio-telegraphic system, employed by 
French railways, for repetition of signals on locomo 
tive 

Automatic Block. Passenger Terminal Facilities 
at Richmond, Va., ( J. Kelloway Ry. Signal 
Engr., vol. 13, no. 12, Dee. 1920, pp. 490-494, 4 
figs Interlocking and automatic block signalin, 
system. 
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A Stoker to Meet Your Conditions 


The type of Stoker you need is determined by the 
size of your boilers, fuel, load conditions and other local 
factors. Naturally, one type will not meet all these 
conditions but in the Riley Underfeed Stoker and 
Murphy Automatic Furnace you have a choice that 
will meet practically any condition. 


For the plant with large boiler units or with smaller units that 
are to be forced above rating or where reserve capacity is essential, 
the Riley Underfeed Stoker meets the conditions. The moving grates 

found only on the Riley —keep the fuel bed broken up and insure a 
mixture of air with coal that results in high capacity and efficiency. 


For the plant with smaller boiler units or with medium size boilers 
carrying a steady load, the Murphy Automatic Furnace has proved 
its worth in thousands of installations. Operating on natural draft 
the original outlay is comparatively small. This furnace requires 
very little attention and the operator need not be so highly skilled. 


The Murphy Furnace is the product of 44 years of investigation 
and development. With the use of poorer grades of coal in the last 
few years, improvements have been made to handle such fuel to the 
best advantage. Many of our clients report highly favorable oper- 
ation with their old furnaces incorporating these improvements and 
used with the lower grade fuels. 


Since no two plant conditions are alike, it will be to your 
advantage to utilize the experience of our engineers who will gladly 


analyze your power plant problem and recommend the equipment 
best suited to your needs. 


Ask for our Stoker Catalog A-2 fer Riley Stokers and AM-2 for Murphy Furnaces. 


‘‘A type to meet every stoker need” 


SANFORD RILEY STOKER CO. MURPHY IRON WORKS 
WORCESTER, MASS. ‘ DETROIT, MICH. 
Makers of tof Wes Makers of 


at vesenam 2 
© Z 


= 


mupper jy | MRP 
OUR LGIR SS LUT IRUN AV CTE SS 


BOSTON NEW YORK PHILADELPHIA PITTSBURGH BUFFALO CLEVELAND 
CINCINNATI CHICAGO ST. PAUL DENVER 
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ENGINEERING INDEX (Continued) 


Three-Position Automatic System. The Signaling 
of the Ealing & Shepherd’s Bush maneey, Ry 
Gaz., vol. 33, no. 18, Oct. 29, 1920, pp. 571-577, 13 
figs. Installation of three- position automatic sig- 
naling system, including special features with regard 
to control and working * signals and operation and 
detection of points. 


RAILWAY TRACK 


Construction. On the Question of the Construction 
of the Road Bed and of tne Track (Subjected for Dis- 
cussion at the Ninth Congress of the International 
Railway Association), Mr. Henry and Mr. Can- 
delier. Bul. Int. Ry. Assn., vol. 2, no. 10, Oct 
1920, pp. 639-664, 20 figs. Based on replies to 
questionnaire sent out to railway companies in Bel 
gium, Bulgaria, Spain, France, Protugal and Swit 
zerland, Questions referred to deformation noticed 
in track, amount of traffic carried, measures adopted 
and results obtained. 

Design. Railway Track Design. Ry. Gaz., vol. 33, 
no. 20, Nov. 12, 1920, pp. 637 and 644. Compares 
bull- head with flat bottom track, and suggests that 
advantages of latter justify its adoption in England 

Standardizing Work. Methods of Standardizing 
Track Work, Earl Stimson. Ry. Rev., vol. 67, no 
22, Nov. 27, 1920, pp. 813-816. Experience of Bal 
timore & Ohio Railroad 


RAILWAYS 


Equipment Performance. A Remedy for Our 
Transportation Ills, O. W. Stiles. Freight Handling 
& Terminal Eng., vol. 6, no. 8, Aug. 1920, pp 
291-294. Organization of equipment performance 
as means for increasing service 

Interstate Commerce Commission. Annual Re 
port of Interstate Commerce Commission. Ry. Age, 
vol, 69, no. 25, Dec. 17, 1920, pp. 1075-1078. Re 
view of year's activities under new law, with refer 
ences to work of several bureaus. 


REDUCTION GEARS 


Design. Propelling Machinery for the New Cunard- 
ers Shipbuilding & Shipping Rec., vol. 16, no. 22, 
Nov. 25, 1920, pp. 631-633, 4 figs. Double-reduc 
tion geared turbines for ‘ ‘Seythia,” “Laconia” and 
other vessels 


REFRIGERATING PLANTS 


Fish Storage. Plant for Refrigerating Fish at Lor 
ient, France (Le frigorifique 4 poissons de Lorient, 
Morbihan), M. Verriére and M. Tayon. Génie 
Civil, vol. 77, no. 13, Sept. 25, 1920, pp. 245-250, 
16 figs. partly on supp plate Data: Storage 
capacity, 2000 tons of fish; ice-making capacity, 120 
tons of ice per day. 


RESEARCH 


Heating and Ventilating. Heating and Ventilating 
Research Work Domestic Eng. (Lond.), vol. 40, 
no. 23, Nov. 1920, pp. 167-168 Investigations car- 
ried out for Manchester Corporation Air Pollution 
Advisory Board. (Abstract.) 

Liquid Fuels. The Proposed Research Association 
for Liquid Fuels. Steamship, vol. 32, no. 377, Nov. 
1920, pp. 122-126. Suggestions in regard to gen- 
eral scheme of research association. Address de- 
livered before Diese! Engine Users’ Association 

Malleable Iron. British Grey and Malleable Cast- 
Iron Research Association. Foundry Trade Jl., 
vol, 22, no. 227, Nov. 1920, pp. 839-846. Account 
of inaugural meeting held at Birmingham, England, 
on Sept. 30, 1920 

Steel Research Committee. Notes on the Report 
of the Steel Research Committee, J. H. S. Dicken 
son. Automobile Engr., vol. 10, no. 145, Dec. 1920, 
pp. 495-501, 7 figs. Committee was founded in 
1916 jointly by Institution of Automobile Engineers 
and Society of Motor Manufacturers and Traders, 
to establish mechanical properties of ten standard 
automobile steels scheduled in B.E.S.A. Report 
No. 75. 


RIVETED JOINTS 


Stresses in. Determining True Net Sections of Riv- 
eted Tension Members by Diagrams Can. Engr., 
— 39, no. 20, Nov. 11, 1920, pp. 512-513, 4 figs 
Graphs give theoretically correct deductions of rivet 
holes for various gages and staggers 

RIVETING 

Machines. English Type Electric Riveting Machine 
Boiler Maker, vol. 20, no. 11, Nov. 1920, pp. 317- 
318, 5 figs. Manufactured by Mada Engineering 
Co 

Oiltight Work. Notes on Rivets and Spacing of 
Rivets for Oil-Tight Work, Hugo P. Frear. Twenty- 
eighth General Meeting, Soc. Naval Architects and 
Mar. Engrs., Nov. 11 and 12, 1920, no. 5, 10 pp 
Rules and recommendations of American Bureau of 
Shipping, Bureau Veritas and Lloyd’s Register. 

Notes on Rivets and Spacing of Rivets for Oil- 
tight Work, Hugo P. Frear Mar. Eng., vol. 25, 
no. 12, Dec. 1920, pp. 1008-1009. Information 
concerning oiltight practice of riveting for oiltight 
work. (Abstract.) Paper read before Soc. Naval 
Architects & Mar. Engrs 


ROLLING MILLS 


Alloy-Steels. New Rolling Mill for Alloy Steels. 
Iron Age, vol. 106, no. 25, Dec. 16, 1920, pp. 1597- 
1599, 6 figs. Installation of Pennsylvania Forge 
Co., Bridesburg, Philadelphia. Five stands are 
served by tilting table on one side and traveling 
lifting table on other with runout over transfer table. 

Brass. New Plant of the West Virginia Metal 
Products Corp. Metal Industry (N. Y.), vol. 18, 
no. 12, Dec. 1920, pp. 543-548, 4 figs. Plant has 
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eight-hour minimum capacity of 80,000 Ib. of 
finished brass and 20,000 Ib. of finished copper 

Electrically Driven. Electric Rolling-Mill Equip- 
ment for Messrs. Steel, Peech & Tozer, Ltd. Elec 
Rev. (Lond.), vol. 87, no. 2244, Nov. 26, 1920, pp 
675-677, 5 figs. Billet mill is of Morgan type and 
consists of four stands of 21-in. rolls and six stands 
of 18-in. rolls, and is driven by 1200 hp., 6300-volt, 
3-phase, 50-cycle B.T.H. slip-ring type induction 
motor (Concluded.) 

Electric Rolling-Mill Equipment for Messrs 
Steel, Peech & Tozer, Ltd. Elec. Rev. (Lond.), vol 
87, no. 2243, Nov. 19, 1920, pp. 643-646, 7 figs 
Substation and cogging-mill equipment (To be 
continued.) 

Factors which Determine the Selection of Motors 
for Main Roll Drive, G. E. Stoltz Proc. Engrs 
Soc. Western Pa., vol. 36, no. 7, Oct. 1920, pp 
492-507 and (discussion) pp. 508-517, 17 figs Ex 
amination of types used in various steel mills. Sug- 
gestions in regard to selecting type of motor for 
proposed installation 


Motor Equipment for Main Drive of Rolling Mills 
Elecn., vol. 85, no. 2216, Nov. 5, 1920, pp. 541-547 
List giving particulars of British electrically driven 
rolling mills 

Notes on Rolling Mill Drives, L. Rothera Elecn., 
vol. 85, no. 2216, Nov. 5, 1920, pp. 514-517, 5 figs 
Examples showing progressive increase in motor 
size 

Sheet and Tin Mills, A. B. Holcomb. Assn. Iron 
& Steel Elec. Engrs., vol. 2, no. 11, Nov. 1920, pp 
1-11 and (discussion) pp. 11—27 Advantages of 
electric drive for sheet and tin mills 

The Electric Drive of Rolling Mills, W. E. Tay 
lor and C. E. Raeburn. Elecn., vol. 85, no. 2216 
Nov. 5, 1920, pp. 524-528, 3 figs. Comparative 
economy of steam and electric drives Based on 
records of operation of Canadian mill by steam 
drive and after its conversion to electric drive 

The Electric Reversing Mill Considered from the 
Standpoint of Tonnage, K. A. Pauly. Gen. Elec 
Rev., vol. 23, no. 11, Nov. 1920, pp. 886-892, 6 
figs It is shown that increase in production can 
be secured by electric drive with less than same 
percentage increase in first cost of equipment 
Paper read before Assn. Iron & Steel Elec. Engrs 

Variable Speed Rolling Mill Drives, W. E. Swale 
Elecn., vol. 85, no. 2216, Nov. 5, 1920, pp. 522-523 
3 figs Relative advantages of direct and alter 
nating current 

Furnaces. Repairs Involve Unique Problems. Iron 
Trade Rev., vol. 67, no. 21, Nov. 18, 1920, pp. 1401 
1403, 5 figs. Complete reconstruction of Columbus 
furnaces of American Rolling Mill Co. carried out 
in short time 

American Rolling Mill Furnaces Remodeled. Iron 
Age, vol. 106, no. 21, Nov. 18, 1920, pp. 1318-1319 
5 figs. Remodeling included incre ase in volumetric 
sizes and entire reconsideration of hot stoves 


S 
SAFETY 


Shop, Organization for. Safety Work Must he 
Well Planned, R. A. Salisbury Foundry, vol. 48, 
no. 22, Nov. 15, 1920, pp. 895-896. Devise organ 
ized committees under direction of safety engineers 
and changing membership of committes frequently 
in order to educate workmen in safety 

Steel Works, Organization for. ‘Safety First’ in 
a Steel works, H. S. Burn Eng. and Indus. Man 
agement, vol. 4, no. 19, Nov. 4, 1920, pp. 589-590 
Organization in large British Steel Works employ 
ing about 4000 workers 


SAND, MOLDING 

Analysis. Judging Sands for Foundry Use—I\V 
Henry B. Hanlet and Herbert R. Simonds Foun 
dry, vol. 48, no. 22, Nov. 15, 1920, pp. 921-922 
Methods of testing 

Testing. Investigates Steel Sand Properties, R. L 
Lindstrom. Foundry, vol. 48, no. 23, Dec. 1, 1920, 
pp. 940-943, 18 figs Methods of testing. Qual 
ities required Paper read before Am. Foundry 
men’s Assn 


SCIENTIFIC MANAGEMENT 
See INDUSTRIAL MANAGEMENT 
SCREW THREADS 


Specifications. Report on Coarse and Fine Threads 
Can. Machy., vol. 24, no. 17, Oct. 21, 1920, pp 
374-377. Tables of tolerances, and specifications. 


Standards. Report of the German Industry Com 
mittee on Standards (Mitteilungen des Normenaus 
schusses der Deutschen Industrie) Betrieb, vol 
no. 2, Oct. 25, 1920, pp. 17-21, 5 figs Proposal of 
Board of Directors for flange joints, round threads 
and flat hexagonal threads. Proposed standards for 
sink-water traps with opening for cleaning 


SCREWS 


Standards. Report of the German Industry Com 
mittee on Standards (Mitteilungen des Normenaus- 
schusses der Deutschen Industrie), Betrieb, vol. 3, 
no. 1, Oct. 10, 1920, pp. 1-14, 17 figs Proposals 
of the Board of Directors for special standard 
dimensional values and for driver's seat in agricul 
tural machines. Proposed standards for square and 
hexagon head Whitworth cap screws, bolts and nuts, 
lag screws; sink-water traps, etc Rules of the Com 
mittee for standards and formula values. 


SHAFTS 


Critical Speeds. Calculation of the Critical Speeds 
of Shafts (Die Berechnung kritischer Drehzahlen 
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von Biegungswellen), H. Lorenz. Zeit, fiir das 
gesamte Turbinenwesen, vol. 17, nos. 20 and 21, 
July 20 and 30, 1920, pp. 229-232 and 245-249, 5 
figs. Gives method for calculating critical speed of 
a shaft under a given load and arrangement of bear 
ings which, however, can be applied only in simple 
cases. The employment of the Kull approximative 
formula is recommended for calculation of com 
plicated cases 

Critical Speed and Gyroscopic Action (Kritische 
Drehzahl und Kreiselwirkung), R. Grammel. Zeit 
des Vereines deutscher Ingenicure, vol. 64, no. 44 
Oct. 30, 1920, pp. 911-914, 2 figs. Based on newly 
derived differential equation of a uniformly revolv 
ing vertical shaft, it is shown that, as a result of the 
gyroscopic action of the disks, there are no longer 
such unlimited number of critical revolutions; their 
number is determined according to the surface con 
ditions; and it is explained how they can be alto 
gether prevented It is also explained how critical 
speeds vary when length of shaft or diameter of 
disk is changed The critical speeds of the second 
class are investigated in same manner 


SHIPBUILDING 


Great Britain. The Relation Between Shipbuilding 
Production, Prices, and the Freight Market, Max 
well Ballard Trans Northeast Coast Instn 
Engrs. & Shipbuilders, Advance paper no. 3224-0 
17 pp., 8 figs Economic position of shipping and 
shipbuilding industries of Great Britain 


Production Systems. Production Methods in Ship 
building —-V, William B. Ferguson Indus. Man 
agement, vol. 60, no. 6, Dec. 1920, pp. 409-412 
figs Discusses piece work in its application to ship 
building and shows how varied nature of work in 
volving many trades makes it necessary to depart 
from any one hard and fast system of bonus pay 
ment Application of Halsey premium systems and 
100-per cent time-premium plan and result ob 
tained therefrom in increasing output of yard are 
set forth 


SNOW PLOWS 


Rotary. The Development of Snow Fighting Equip 
ment, W. H. Winterrowd Ry. Maintenance Engr 
vol. 16, no. 12, Dee 1920, pp. 458-462, & fig 
Rotary plows of Canadian Pacific Railways 


SOLAR ENERGY 


Utilization of. Utilization of Solar Energy (Le soleil 

géenérateur de force motrice Emmanuel Zoude 
Revue Universelle des Mines, vol. 7, no. 4, Nov. 15 
1920, pp. 255-278, 12 figs Method for generation 
of steam by solar rays invented by Frank Shuman of 
Philadelphia, and its application in installation at 
Meadi, Egypt, by British Corporation, owner of 
Shuman patents 


STEAM 


Formulas. Steam Formulas, Robert C. H. Heck 
Mech. Eng., vol. 42, no. 12, Dec. 1920, pp. 669-670 
4 figs. Critical comparison of various existing for 
mulations and development of new set of general 
equations. Formulas are developed for temperature 
pressure and heat content 


Generation by Solar Rays. See SOLAR ENERGY 


Superheated, in Textile Mills. Superheated Steam 
in Textile Power Plants, Pell W. Foster, Jr. Textile 
Mt Jl., vol. 58, no. 23, Dec. 4, 1920, pp. 113 

117, 4 figs. Its adaptability to the problems of 
textile-mill engineer 


STEAM-ELECTRIC PLANTS 
Oshkosh, Wis. Electric Power at Oshkosh, Wi r 


Lucas. Power Plant Eng., vol. 24, no 24, Dec 
15, 1920, pp. 1155-1161 and pp. 1186-1189, 15 figs 
Replacement of reciprocating units by two vertical 
Curtis 500-kw. turbine units and later supplemented 
by 500-kw. horizontal Allis-Chalmers Parsons unit 


Unit Systems. Electrical Features of Springdale 
Plant, George S. Humphrey Elec World, vol. 76 
no. 23, Dec. 4, 1920, pp. 1114 1118, 8 figs. Detail 
of 30,000-kw. unit of West Penn Power Co. Plant 
is arranged on unit system, main generator having 
its own boilers, auxiliaries, transformers and bu 
sections 


STEAM ENGINES 


Piston Displacement. Piston Displacement, Ve 
locity and Acceleration for Reciprocating Engine 
John L. Bogert Mar. Eng ol, 25, no. 12, Dee 
1920, pp. 983-989, 10 figs. Table and graphs giving 
piston displacement, velocity «nd acceleration for 
various rations of connecting rod to crank 


Unifiow. Further Tests of the Uniflow Pumping 
Engine, D. A. Decrow. Jl. New England Water 
Works Assn., vol. 34, no. 3, Sept. 1920, pp. 195 
199 Results of tests indicate that permissible 
speeds of this type of pumping engine are much 
higher than considered advisable for familar type 
of crank and flywheel pumping engines; results a 
to speed economy indicate higher economy for higher 
speeds and temperatures 


STEAM POWER PLANTS 

Test a Power Test Codes Mech. En vol 
42, no Dec. 1920, pp. 718-719 and p. 725. Pre 
liminary ~~ of first of 19 codes which the Americar 
Society of Mechanical Engineers Committee on 
Power Test Codes is formulating 


STEAM TURBINES 


Operation and Adjustment. Operation and Ad 
justment of Turbine Machinery—XII—Oil Pump 
Eustis H. Thompson. Power, vol. 52, no. 22, Nov 


30, 1920, pp. 863-864, 3 figs. 
STEEL 


Aircraft. Some Notes on Aircraft Steels and The ir 
Inspection, R. K. Bagnall-Wild. Flight, vol. 1 
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Sometimes the producer is so absorbed with the task of produc- 


ing, that he overlooks means which might make his plant’ 
more productive 




















A Welded Seam with All the Strength of the Original Metal 


Full of oil and sealed tight a tank was dropped installed for a certain purpose, it soon develops a 


so 








from a four-story building onto a railroad track, 
and nothing but a dent in the tank! A real test of 
strength, and yet the electric arc welded seam did not 
leak or show a sign of weakness. Electric welding 
makes every seam a part of the product itself, rather 
than a connection which merely holds it together. 

In every industry wherever metals are joined to- 
gether, the electric weld is stronger, more durable, 
and permits special construction and more efficient 
design of parts than is possible with bolts and rivets. 
Its uses are so varied that in places where it is 


greater usefulness as men become more familiar 
with its operation. 

To make electric arc welding a real factor in pro- 
duction, the General Electric Company has developed 
arc welding equipment for almost every purpose, 
large and small, suitable for factories where there is 
enough welding to keep one or many men busy. 

Whether your welding problems require a small 
portable set or a large stationary outfit, the knowl- 
edge and experience of G-E specialists and their 
co-operation are available for the asking. 


Select the right equipment for the work—and a welder who knows his business 
Balletins describing G-E Welding Equipment and the G-E Welding School 


sent on request lo our nearest office 


General@Ele ctric 


General Office 
Schenectady, N'Y 


Company Sens 




















1920, pp. 281-287, 29 figs. on 3 supp. plates. Re 
sults of investigsz ation are said to show From point 
of view of X-ray analysis, carbon dissolves in iron 


animal, vegetable, mineral and compounded oils 


Various Quenching Mediums and Their Applica 


: 

i 

' 

: 

162 MECHANICAL ENGINEERING VoL. 43, No. 2 
ENGINEERING INDEX (Continued) Papers, Bur. of Standards, no. 397, Sept. 20, 1920, part 8, Apr., session 1919-1920, pp. 94-104 and 
no. 45, Nov. 4, 1920, pp. 1157-1158, 2 figs British Oe 557 593, 25 figs Brinell hardness of five steels discussion ) pp. 103-108, 7 figs. on 2 supp, plat 
Air Board specifications. Paper read before Cam Fei considerably in composition and in con- Notes on the four different methods of casting in 
bridge University Aeronautical Soc a re wide yan or amg p- grain size gots in which attempt is made to fill mold at un 
. = Eumiaicamndai a as easurec o determine relation o Ms porperty form rate, slow enoug op acke ce 
. Alloy. See ALLOY STEELS to grain size Results showed that grain cies is a namely, the Ahem 4. A se go h pe th 
Automobile. Automobile Steels. Ironmonger, vol factor of minor importance so far as Brinell hard- Fawcett-Batty nozzle and the magnesite no zie 
72, no. 2451, Nov. 6, 1920, pp. 111-112 Report ness 1s concerned, Structure, which depends upon each of which is discussed Two main factors in 
of Steel Research Committee founded by Institu carbon content, and rate of cooling of specimen prevention of length cracks are design of molds and 

: tion %f Automobile Engineers and Society of Motor after annealing have far greater influence rate of teeming 
Manufacturers and Traders on investigation con Sheet, Thermal Conductivity of. Reducing Tem- Cast f Steel I SW. Wil : 
ducted to establish mechanical properties of Bright perature of Laminated Cores, T. S. Taylor Elec “6 7 ve? Neg neo : — A -—"y 
Standard Wrought Automobile Steels Abstract.) World, vol. 76, no. 24, Dec. 11, 1920, pp 1159 1920 6 by é Pe! f eee “sy st 

Basic. Reversion of Phosphorus to Basic Steel in 1162, 3 figs Experiments at research laboratory of of dng mecthode 5 Getines aenehen, > tuadl h 
the Ladle, Henry D. Hibbard Blast Furnace & Westinghouse Electric & Manufacturing Co It casting 3) Faweett-Batty nozzk and ‘) on 
Steel Plant, vol. 8, no. 12, Dec. 1920, pp. 642-643 was found that transverse thermal conductivity of nesite nozzle Abstract Paper read before West 
Conditions upon which quantity of phosphorus to sheet steel is increased by application of pressure and of Scotland Iron & Steel Inst : 
revert depends Fundamental cause of reversion of by varnishing laminations 
phosphorus due to presence of reducing elements Stainless. Stainless Steel, J. H. G. Monypenny B — - — “a baeeaal in the Ingot Au - 

Brinell Hardness and Grain Size. A Study of the Jl. Soc. Chem. Industry, vol 39, no. 22, Nov. 30 a a ‘5 1920 - pera a yo Bae 
Relation Between the Brinell Hardness and the 1920, pp. 390R-391R. Commercial utilization of ie eneinnins pl ks at is lt in eed 
Grain Size of Annealed Carbon Steels. Henry S$ non-corrodible properties of steel containing about te a i cpeeh, wat ‘ct ie sae Pin BP oes ong “cer Rivaali 
Rawdon and Emilio Jimeno-Gil. Sci. Papers Bur 12 per cent chromium SOCSEeS Se Shee, Wanen Sevedte Grapnete Gating pout 

im apers BD y lidificatio Various deoxidize nd th 

} f Standards, no. 397, Sept. 20, 1920, pp. 557-593 i on ea ese "tie cin yy 

t o I » Sept ’ <0, PI Ji—-I95, Stainless Steel, Its Treatment, Properties and end products are listed and briefly discussed 
5 figs.. Brinell hardness was determined for five Applications, W. H. Marble. Trans. Am. Soc., for : 

; steels varying in carbon content from very low Steel Treating, vol. 1, no. 3, Dec. 1920, pp. 170 Pouring Method. Improving Steel by New Pour 
value to somewhat above one per cent. Each of 177 and (discussion) pp. 178-179, 1 fig. Includes ing Method Adolph A Rackofl Iron Trade Rev 
steels was treated so as to produce wide variations also scaling tests of specimens heated at various vol. 67, no. 24, Dec. 9, 1920, pp. 1061-160 | 
in grain size and hardness was determined in each temperatures ayes ne ee =! which — metal leave , 
condition esults showec no appreciable or . 7" oe nesses it passes through process of purification il 

i consistent difference between iecdinues of small Structural. See STRUCTURAL STEEI light or foreign particles can either be checked fror 

: groups of crystals and average hardness of steels Structure. The Structure of Steel, H. T. Belaiew flowing into mold or raked off at top of ladk 
investigated. Aeronautics vol. 19, no, 369, Nov. 11, 1920, pp. Production Systems. Process and Apparatus for 

Carbonization. Carbonizing So As To Insure a 54 349. Secondary crystallization Concluded Increasing Production in Steel Manufacture, Adoly 
Tough Core, Earl W. Pierce and John W. Anderson Paper read before Instn. of Aeronautical Engineers A. Rackoff. Blast Furnace & Steel Plant, vol. & 
Iron Age, vol., 106, no. 21, Nov. 18, 1920, pp. 1315 Testing. Microconstituents in One Section of a no. 12, Dec. 1920, pp. 645-651, 7 figs Ditt 
1316 New method of carbonizing straight low car Metcalf Test Bar, Oscar E. Harder Trans. Am in present open-hearth practice and how they ca 
bon steel with carbon content carying from 0.15 Soc. for Steel Treating, vol. 1, no. 2, Nov. 1920. pp overcome with increased production in new 

i to 0.25 per cent 111-116, 12 figs Photomicrographs based on better method of pouring steel 

; Cementite. ©n the Formation of Spheroidal Cement Vanadium. See VANADIUM STEEL 

i ite, Kétar6 Honda and Seizd Saité. Sci. Reports STEEL PLANTS 

| of the Tohoku Imperial University, vol. 9, no. 4, STEEL FOUNDING Canada. New Steel Plant in Wester ita 
Aug 1920, pp. 411-317, 12 figs. on 2 supp. plates Cleaning Problems. Steel Foundry Cleaning Prob Commerce Reports, no. 275, Nov 1920, p. 838 
Results of experiments show that if a quenched lems, A. W. Gregg. Foundry, vol. 48, no. 23, De Plant for utilizing scale 40,000 tons of sera 
specimen be heated to below Ac: point, sorbitic 1, 1920, pp. 944-945. Methods of flogging ind formerly exported to United Stat Pulverized 

H cementite spheroidizes; if a hyper-eutectoid steel be blasting, flame cutting of risers, welding, annealing is used 

heated above Ac: point, but below solubility line sawing risers, chipping, and grinding Paper read 

} and quenched, spheroidization of portion of super- before Am. Foundrymen’s Assn re — ssrs egy ides ind ¢ o. 
eutectoid cementite takes place; if a lamellar pearl ag > + tage er ead Pgs pact hit tgoa 

itic steel be heated to ink the Ac: point or a little STEEL, HEAT TREATMENT OF Pp. 631-634, 6 aa partly on eo D 

! above it, for certain interval of time, spheroidiza Electric Furnaces. The Electrical Heat Treatment scription of works at Breuil near Creusot 

| tion takes place; ete of Steel H. P. MacDonald Trans. Am. Soc. for Three-Shift vs. Two-Shift Operation I 

: On the Saturation Value of Magnetisation of Steel Treating, vol. | ~~ 3, Dec 1920 pp. 198 Shifts in the Steel Industry Iron : 2 

H Cementite, Seiz6 Saité. Sci. Reports of the Téhoku 207 and (discussion) pp. 207-208, 12 figs. Records no. 24, Dec. 9, 1920, pp. 1531-1538 Result 

H Imperial University, vol. 9, no. 4, Aug. 1920 pp of electric furnace operation investigation covering plants of twenty compa 
319-322, 10 figs. 8 on supp. plate It is shown that Electromagnetic Process. Electro-Magnetic Heat which have adopted eight-hour turn Questior 

} cementite is magnetically harder than ferrite; differ- Treatment of Carbon Steel, Lancelot W. Wild increased cost, increased force and increased outy 

i ence between magnetization at room temperature Elecn., vol. 85, no. 2217, Nov. 12, 1920, pp. 562 Testimony not uniform on all points, but lary 

j and that at 300 deg. cent. is due to magnetization 563, 3 figs Wild-Barfield system of electromag favorable to short day Paper read at joint 1 

} of cementite contained in specimen, this difference netic heating for alternating-current working ing of Management and Metropolitan tio 

must therefore be proportional to amount of cement Quenching Mediums. The Efficiency of Various Am So ME, Ne w York Section of Am Inst 1 

' ite present in specimen Quenching Mediums and Their Application, Victor Engrs., and Taylor Society 

On the State of Carbide in Carbon Steels Quenched EK. Hillman. Trans. Am. Soc. for Steel Treating Wales. Plaenavon Iron and Steel Work Ir 
and Tempered, Seizd Sait6. Sci. Reports of the vol. 1, no. 3, Dee. 1920, pp. 161-166 and (discus Coal Trades Rev., vol. 101, no $7. Ot 19 
Tohoku Imperial University, vol. 9, no. 4, Aug sion) pp. 166-170, 6 figs Comparative value of pp. 541-544, 20 figs. 15 on pp. 55 It 


plant comprises three blast furnace 
output of 150,000 tons of pig iron 
Details of gas-cleaning plant now bein 





- tion, W. G. Lotte Trans. Am. Soc. for Steel . 
as carbon atoms or as cementite, meaning thereby Treating, vol. 1, no. 3, Dec. 1920, pp. 181-188, 4 of the Halberg-Beth type, consisting of three stand 
the same atomic configuration; by tempering a figs Graphs showing cooling rates of water and oil ard filter boxes, each having a rated capacity f 


quenched steel at about 300 deg. cent., cementite 
is first set free, but owing to fineness of particles 


Relation to Hardening. Relation of the High 


1,000,000 cu. ft. per hr. measured at 0 deg. cent 
ind steel-making plant, consisting of seven 


{ its greater pait readily decomposes into its compon remperature Treatment of High-Speed Steel to men’s acid open-hearth gas-fired furna ee 
ents, iron and carbon, etc. Secondary Hardening and Red Hardness Howard output capacity being 120,000 ton 

4 a “a . : Scott Sei. Papers, Bur. of Standards, no 395, 

j Heating Curves. Thermal and Physical Changes Sept. 16, 1920, pp. 521-536, 18 figs. Attention is gepegses 
Accompanying the Heating of Hardened Carbon called to importance of fundamental research ap 

| Steels, Howard Scott and H. Gretchen Movius plied to high-speed steel and value of physical tests Determination of. Vhoto-Hlasticity for Enginees 

i Dept. of Commerce Sei Papers of Bur. of Stand for this purpose Effect of heat treatment on Il, E. G. Coker. Gen. Elec. Rev., vol. 23, no 
ards, no. 396, Sept. 20, 1920, pp. 537-556, 11 figs density, hardness, microstructure, magnetic prop Dec. 1920, pp. 966-973, 14 hes Results of exper 


Transformation on heating curves of hardened steel 
and its characteristics as revealed in carbon steels 
were investigated experimentally Piincipal tem 
pecatures for 0.95 per cent C martensitic steel were 
found to be 155, 250, and 260 deg. cent., respectively, 
for beginning, maximum, and end 


Magnetic Analysis. Magnetic Analysis of Steel, 


erties, and thermal characteristics of standard brand 


of high-speed steel was determined 


Tractor Worms. Time, Temperature and Heating 
Media Functions in Hardening Tractor Worms, ] 
L. McCloud. Trans. Am. Soc. for Steel Treating 
vol. 1, no. 2, Nov. 1920, pp. 116-122 and (discussion 


mental work on determination of stress in neighbor 
hood of circular hole in tension member, u 
celluloid models Theoretical proof that tre 
flistributions are independent of elasti onstant 
of material in many cases 1s outlined 


Investigation by ae Light. Photo Elasticit 


»? ) > hic< » “e : ‘ ; ‘ . ‘coke rt 1eC < 
Charles W. Burrows. Sci. Am. Monthly, vol. 2, ee Bi i ter aa llaaas me en 4 — 9 0 7 “370 $77 8 fi Ir 
no, 4, Dec. 1920, pp. 341-344, 5 figs. Apparatus STEEL INDUSTRY estigation at stenanen tae qeme. of polarized light 
i for testing magnetic homogeneities along length of Germany. Germany's Steel Trade Cautions Iron transmitted through models of transparent mater 
: steel specimens Trade Rev., vol. 67, no. 22, Nov. 25, 1920, pp. 1476 under stress Explanation of principles involved 
( Nitrogen, Effect of. Some Notes on the Effect of 1478, 1 fig. Analysis of conditions in German iron method and exposition of results obtained in pra 
i Nitrogen on Steel, O. A. Knight and H. B. North- and steel industry during third quarter of 1920 tice, 


Ne em 


: 
f 
i 
i 
: 


rup. Chem. & Metallurgical Eng., vol. 23, no. 23, 
Dec. 8, 1920, pp. 1107-1111, 8 figs. Experiments 
showed that at least five definite layers are produced 
on surface of low-carbon steel when it is exposed to 
ammonia at 650 deg. cent Excessive brittleness in 
outer zones is held responsible in part for gun erosion. 


Physical Properties. Carbon Steel Studies. Iron 


Age, vol. 106, no. 23, Dec. 2, 1920, p. 1481 Advance 
notice of Bureau of Standards Scientific Papers, 
nos. 396 and 397 


Plasticity. Mechanical Properties of Plastic Ma- 


terials. Importance of Reactivity (Sur les pro- 
prietés mécaniques des corps plastiques. Importance 
de la réactivité), Henry and Francois Le Chatelier 
Comptes rendus des Séances de l’Academie des 
Sciences, vol. 171, no. 16, Oct. 18, 1920, pp. 695 
699, 3 figs. Re-activity or subpermanent elasticity 
is termed that property of a material whereby it 
slowly recovers its original size and shape after a 
stressing force ceases to operate. Measurements 
of this property were made on soft steel rods at 
different temperatures and on a glass rod at 540 deg. 
cent. 


Relation Between Hardness and Grain Size. A 


Study of the Relation Between the Brinell Hardness 
and the Grain Size of Annealed Carbon Steels, 
Henry S. Rawdon and Emilio Jimeno-Gil. Sci. 


South Russia. The Coal, Iron and Steel Industries 
of South Russia, Arthur W. Richards Elecn., vol 
85, no. 2216, Nov. 5, 1920, pp. 539-540 Electrical 
developments 

STEEL MANUFACTURE 

Basic Open-Hearth. Working Galvanized Scrap in 
the Basic Open-Hearth, R. W. Mueller. Iron Age 
vol. 106, no. 23, Dec. 2, 1920, pp. 1509 German 
installation for working galvanized scrap in basic 
open-hearth furnace, with simultaneous recovery of 
zine as zinc oxide 

Electric-Furnace. Electric Steels, C. G. Carlisle 
Eng. & Indus. Management, vol. 4, no. 20, Nov 
11, 1920, pp. 618-620. Ability and art of furnace- 
man in controlling his slags determines whether 
sound metal is produced or not, Tests show that 
electric furnace is capable of making excellent 
nickel-chrome steels; results of series of compression 
tests are given. Description of an improved exhaust 
valve. 

The Present Position and Prospects of Electric 
Steel in Great Britain, W. S. Gifford. Elec., vol. 
85, no. 2216, Nov. 5, 1920, pp. 528-529, 2 figs. 
Typical furnace installations. 

Ingots. Casting of Steel Ingots, 5. W. Williamson. 
Jl. West of Scotland Iron & Steel Inst., vol. 27, 


STRIKES 

Legal Aspects. The Law in Regard to 5Strik 
Chesla C. Sherlock. Am. Mach. vol. 53, no 
and 25, Dec. 9 and 16, 1920, pp. 1087-1089 and 114 
1144 Dec. 9: Necessity for enacting of law Feder 
and State, to govern or fix responsibility for strik 
and lockouts Dec. 16 Legal liabilities, respor 
sibilities and duties imposed on employer by rea 
of strike at his shop or plant 


STRUCTURAL STEEL 


Standard Sections. Specifications for Steel Bar 
Blooms, and Billets for Other Purposes than th 
Manufacture of Tools (Cahier des charges pour ! 
fourniture de barres, blooms, billettes et largets a 
aciers au carbone autres que les aciers a outil 
Revue de Métallurgie, vol. 17, no. 9, Sept. 1920 
pp. 619-626, 4 figs. Prepared by Commission Pet 
manente de Standardisation 


STUDS 

Eccentric-Headed. Making Eccentric- Headed Stud 
Frank S. Ward. Am. Mach., vol. 53, no, 24, De 
9, 1920, pp. 1083-1084, 4 figs. Method in Engli 
munition plant which undertook large contract d\ 
ing war. 
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can Machinists prefer. 


nee \ Three hundred and fifty-two pages 
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other tools of Starrett make, including 
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BI Copies are being distributed to ma- 
chinists and dealers in all parts of the 
country. 
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ENGINEERING INDEX (Continued) 


TEMPERING 


Reheating. Tempering and Reheating of Metallur 
gical Products (La Trempe et le revenu des pro- 
duits métallurgiques), Léon Guillet Revue géneér- 
ile des Sciences, vol. 31, nos, 17-18 and 19, Sept 
15-30 and Oct. 15, 1920, pp. 564-581, 34 figs, and 
614-620, 5 figs. Influence of different methods of 
reheating on resulting hardness of alloy steels and 
bronzes, Diagrams and photomicrographs. Theory 
of tempering 


TERMINALS, MARINE 


Mechanical Handling Equipment. Mechanical 
Handling Equipment as a Means of Reducing Ex 
pensive Terminal Costs, G. F. Nicholson. Freight 
Handling and Terminal Eng., vol. 6, no. 10, Oct 
1920, pp. 377-384 Type of equipment required 
Paper read before Pacific Coast Port Authorities 
Annual Convention 


TIDAL POWER 

Severn Barrage Scheme. The Severn Barrage 
Scheme Elecn., vol. 85, no. 2220, Dec. 3, 1920, 
pp. 659-660, 1 fig Scheme for utilizing over one- 
half million horsepower of tidal energy. Designs 
have been worked out by civil engineering depart- 
ment British Ministry of Transport 

Utilization of. 
des marees), 


Utilization of the Tides (Utilisation 
Amiral Amet Revue générale de 
l'Electricité, vol. 8, nos. 16 and 17, Oct. 16 and 23, 
1920, pp. 531-542, 11 figs., and 565-575, 9 figs 
Scheme for utilizing tidal power at Saint-Malo 
France 


TIME STUDY 


Small-Part Manufacture. Time Study in Small 
Part Manufacture, Philip Bernstein Indus. Man- 
igement, vol. 60, no. 6, Dee. 1920, pp. 401-406 
Practical procedure on drilling, profiling, hand and 
power milling, automatic screw machine and other 
operations 


TOOLS 


Grinding. Grinding Expedites Tool Building, Doug” 
las T. Hamilton Iron Trade Rev., vol. 67, no. 22, 
Nov. 25, 1920, pp. 1472-1475, 11 figs Practice at 
plant of Fellows Gear Shaper Co., Springfield, Vt. 


TRADE UNIONS 


Legal Responsibility. Should Trade Unions and 
Employers’ Associations be Made Legally Respon- 
sible? Forest R. Black Nat. Indus. Conference 
Board, no. 10, June 1920, 35 pp It is shown that 
rules of legal liability in theory apply to unincor 
porated associations in much the same way as to 
partnerships or corporations, but that as practical 
matter it is more difficult for plaintiff to conduct 
litigation and it is particularly difficult to reach 
funds. This state of affairs is undesirable and special 
legislation to legalize trade unions is suggested, as it 
is held that ordinary law of corporations cannot 
well apply to them 


TRANSPORTATION 


Progress in. Education and Training in Transport 
Tramway & Ry. World, vol. 48, no. 25, Nov. 18, 
1920, pp. 277-280. Progress in transportation and 
modern civilization Presidential address before 
Inst. of Transport 

Rail and Water. The Codrdination of Rail and 
Water Transport, Charles H. Markham. Ry. 
Age, vol. 69, no. 25, Dec. 17, 1920, pp. 1057-1060. 
Railways and waterways not naturally competitors 
and should work together. Railway ownership 
of boat lines. Paper read before River and Harbor 


Congress 

VANADIUM STEEL 

Analysis. Analysis of Vanadium in Steels (Dosage 
du vanadium dans les aciers), Emile Jaboulay 
Revue de Métallurgie, vol. 17, no. 9, Sept. 1920, 
pp. 627-629 Method consists in dissolving metal 
in sulphuric acid and transforming vanadium into 
vanadic acid by action of potassium permanganate 


VIBRATIONS 


Machinery. Vibration, Julius Frith. Eng., vol. 110, 
no. 2863, Nov. 12, 1920, pp. 657-658, | fig. Ana- 
lytical study of vibration, specially that of crank- 
shafts, flywheels and alternating-current generators. 


W 
WAGES 


Minimum. Legal Minimum Wages, Douglas Knoop. 
Discovery, no. 12, Dec. 1920, pp. 364-368. Advo- 
cates fixing legal minimum wages in each trade by 
establishing Trade Board for that trade, consisting 
of members representing employers and employees 
in equal numbers and of three independent persons, 
preferably professional men and women. 

Rates. Should the State Interfere in the Determina- 
tion of Wage Rates? Harleight H. Hartman. Nat. 
Indus. Conference Board, no. 12, Aug. 1920, 158 
pp. State interference is said to be expedient be- 
cause it prevents actual pecuniary loss to employer, 
employee and public, and because it places indus- 
trial disputes upon a basis of substantial justice 
rather than force 

Reduction. What Are You Doing About Wages? 
Neil M. Clark. Factory, vol. 25, no. 12, Dee. 15, 


MECHANICAL ENGINEERING 


{ 1920, pp. 1869-1874. Opinions of manufacturers 
and leaders of labor unions in regard to advisability 
of reducing present standard of wages 

What Will Employers Do About Wages? Don 
F. Kennedy. Iron Age, vol. 106, no. 24, Dee. 9, 
1920, pp. 1543-1544 Plea for frankness in dealing 
with employees 

Wage-Incentive Systems. The Bases of Emerson 
Incentive, Harrington Emerson Indus. Manage 
ment. vol. 60, no. 6, Dec. 1920, pp. 413-416. Com 
parison of wage-incentive systems 

Common Labor Responds to Incentives, J. D 
Town Indus. Management, vol. 60, no. 6, De 
1920, pp. 422-424 Satisfactory results of intro 
ducing bonus system in foundry. 


WATER POWER 


Development in U. 8S. Development of National 
Water-Power Resources D. Wagoner En 
World, vol. 17, no 6, Dec 1920, pp. 439-441 3 


figs Statistics of developed and undeveloped water 
power in United State 
France. Harnessing the Rhéne River by Deviating 


Its Course (Nouveau project d’aménagement du 
Haut-Rhoéne par dérivation), Genie Civil, Sept . 
1920, pp. 250-255, 3 figs lo better utilize hydraulk 
energy of Rhéne where river course follows nearly 
circular path, it is proposed to constiuct tunnel 
between extremities of irc Economies of such 
project and of another involving construction olf 
dams at points in circular course of river are com- 
pared 

The Harnessing of the Rhéne (L’aménagement du 
Rhone), J. Tribot-Laspiére. Technique Moderne, 
vol. 12, no. 4, April 1920, pp. 151-154, 1 fig De- 
tails of project adopted by French Chamber of 
Deputies, and its economical advantages 

Hydrographic Study and Harnessing of the Toce 
Devero Basin (Etude hydrographique et ameénage 
ment du bassin Toce-Devero), G. Malgorn EK lec- 
tricien, vol. 36, no. 1263, Nov. 1, 1920, pp. 457 
461, 6 figs Economic advantages of utilization of 
water power of region Concluded.) 


Germany. Hydro-Electric Power in Germany. |! 
Sympher Elecn., vol. 85, no, 2218, Nov. 19, 1920 
p. 590 Deals with nationalization of electrical 
industry, which was legally enacted Dec. 31, 1919 
and describes new schemes, including the Rhine 
Danube canal and the Moselle-Saar canals Ab 


stract from Elektrotechnische Zeit. of paper read 
before Instn. German Elec. Engrs 


The Unlimited Utilization of German Water 
Power a Present-Day Necessity (Die restlose Erfas 
sung unserer Wasserkriafte, ein Gebot der Gegen 
wart), W. Halbfass. Elektrotechnische Zeit, vol. 41 
no. 40, Oct. 7, 1920, pp. 792-794 Points out that 
the water power of German rivers can be better and 
more completely utilized when their development ts 
effected not simply by means of ordinary gradient 
section works, but in connection with dams Writer 
recommends, besides the construction of large water 
power plants, that of small plants which require 
much less expenditure and serve many useful pur 
poses, a special field for their use being the utiliza 
tion of so-called water-power wastes 

Great Britain. Water-Power Resources and Pro 
jects in United Kingdom, Robert P. Skinner. Com 
merce Reports, no. 287, Dec. 7, 1920, pp. 1051 
1053. Water-power resources committee of Brit 
ish Board of Trade recommends that controlling 
water commission be established by act of Parlia 
ment. 

Niagara Falls. Niagara’s Mighty Power will Breed 
Lively Fight. Water Power, vol. 1, no. 5, Nov 
1920, pp. 10-12, 2 figs. Rival applicants for 1ight 
to use flow of cataract after filing applications with 
Federal Power Commission. Schemes contem- 
plated are discussed. 

St. John River, Canada. Storage and Power Pos- 
sibilities on St. John River, A. Langlois. Contract 
Rec., vol. 34, no. 49, Dec, 8, 1920, pp. 1169-1170, 
1 fig. Regulation of flow at reversible falls to im- 
prove navigation and permit development of power 


WAVES 


Elastic Solids, Speedin. Speed of Waves in Elastic 

Solids (Sur la célérité des ondes dans les solides 
‘lastiques), E. Jouguet. Comptes rendus des 
séances de l’Académie des Sciences, vol. 171, no 
11, Sept. 13, 1920, pp. 512-515. Formulas. 








WELDING 

Electric. See ELECTRIC WELDING 

Oxy-Acetylene. See OXY-AXCETYLENE WELD 
ING. 

WELDS 

Testing. Study of the Testing of Welds, S. W. 


Miller. Blast Furnace & Steel Plant, vol. 8, no 
12, Dec. 1920, pp. 678-683, 26 figs. Bend test 
Microscopic and macroscopic study of welds. Paper 
read before Am. Welding Soc. 

The Testing of Welds in Steel Plants, S. W. Mil- 
ler. Ry. Mech. Engr., vol. 94, no. 12, Dec. 1920, 
pp. 792-794, 9 figs. Conditions which affect qual- 
ity of welds; simple bend test and etching of sec- 
tions recommended Paper before Am. Welding Soc. 


WELFARE WORE 


Industrial Hygiene. Economic Aspect of Industrial 
Hygiene, Bernard Newman. Indus. Manage- 
ment, vol. 60, no. 4, Oct. 1920, pp. 271-273. Rela- 
tion between health and general welfare of employees 
and their working efficiency. 

Restaurants. A Centralized Organization for Feed 
ing Men, Hunter McDonald Ry. Maintenance 
Engr., vol. 16, no. 12, Dec. 1920, pp. 469-472, 11 
figs. Plan in use by Nashville, Chattanooga & St 


VoL. 43, No. 2 


Louis Railway 
& Building Assn. 
Solves Problem of Feeding Army of Workers 
Iron Age, vol. 106, no. 24, Dec. 1920, pp. 1527 
1530, 9 figs Dining room at East Pittsburgh works 
of Westinghouse Electric & Mfg. Co., where 50,000 
persons are employed 
Savings Association. Our Savings Association as an 
Aid to Management, C. L. Walker Factory, vol 
25, no. 11, Dec. 1, 1920, pp. 1715-1718, 5 
Experience of A. W. Shaw Co 
Savings Plan. How One Community Has Succeeded 
in Getting Employees to Save, John F. Tinsley 
Factory, vol. 25, no. 12, Dee. 15, 1920, pp. 1899 
1901, 4 figs Plan employed at Worcester Works 
in Massachusetts 
Sick Leave With Pay. A Plan for Sick Leave With 
Pay, Morris R. Machol Indu Management, vol 
) no. 6, Dec. 1920, pp. 453-454 Method is based 


Paper read before Am. Ry. Bridge 


higs 


on length of time employee has been in service of 
company 
Welfare Department. Is “Weifare Work Ac 


complishing Constructive Results? Norman G 
Shidle Automotive Industries, vol. 43, no. 13 
Sept 23 1920 pp 619-621 


Suggests auditing 
welfare 


department and making it justify its 
existence just as definitely as in production depart 


ment 

WHEELS 

Cast-Iron, Grinding. Grinding Cast Iron Wheels 
Ry ind Locomotive Eng vol. 33, no 2) 
1920, pp. 345-349, 2 fig Machine for grinding 
wheels Tables showing data of measurements of 


slid flat wheels 


WIND MOTORS 


Efficiency of. Wind-Driven Airscrews (Ueber vom 
Windegetriebene Luftschrauben M. Munk Zeit 
schrift fiir Flugtechnik u Motorluftschiffahrt 
vol. 11, no. 15, Aug. 15, 1920, pp. 220 ; fix 
Determination of the efficiency of the wind wheel 
ind discussion of the aspects 
of vanes 


Theory of. Theory of the Ideal Wind-Power Ma 
chine Theorie der idealen Windkraftma lime 
Wilhelm Hoff Zeitschrift fur Flugtechnik u 


governing proportion 





Motorluftschiffahrt, vol. 11, Aug. 15, 1920 
pp. 223-227, 8 figs Devel s relation etween 
air propellers and windmills and shows that the 


theory of the ideal jet motion is applicable to the 
ideal wind power machine supplement to article 
by M. Munk in same issue of journal 

WIND POWER 

Utilization of. The Maximum Theoretically Pos 
ible Utihzation of Wind through Wind Motor 





Das Maximum der theoretisch mdglichen Ausniit 
zung des Windes durch Windmotoren A. Betz 
Zeit. fur das gesamte Turbinenwesen, vol. | no 
26, Sept. 20, 1920, pp. 307-309 Equations are de 


rived for calculation of the maximum amount of 
energy which can be produced with a windmill of a 
given diameter operating without loss 

The Study and Design of Wind-Power Plaut 
Beitrag zur Kenntnis und zum Entwerfen von 
Windkraftanlagen), M Mayersohn Zeit des 
Vereines deutscher Ingenieure, vol. 64, no. 45, Nov 
6, 1920, pp. 925-931, 14 figs Abstract of treatise 
ipproved by machine-construction department of 
Berlin Technical Academy on wind-power plants and 
their usefulness in Palestine, discussing practical 
types of wind motors and recording operating ex 
periences with different plants. Suggestions for 
planning wind-power plants are made 

The Utilization of Wind Power fer the Genera 
tion of Electricity (Udnyttelse af Vindkraften til 
Fremstilling af Slektricitet), E. Adler Ingenioren 
vol. 29, no. 78, Sept. 29, 1920, pp. 595-598, 3 figs 
Points out that Denmark is far in advance of other 
countries in utilization of wind power, partly be 
cause of its climate and partly because of work of 
Professor La Com. One difficulty is said to be 
that generators of windmills, because of the storage 
must deliver direct current, whereas country’s sy 
tem is equipped for alternating current, as remedy 
for which, writer recommends the coupling of wind 
mill with an induction generator 

Wind Turbines (Les turbines a vent), E. Weiss 
Nature (Paris) no. 2429, Oct. 23, 1920, pp. 257-259, 


7 figs Escaffre wind turbine at Paris fair 
WIND TUNNELS 
German. Report on German Wind Tunnels and 


Apparatus, Edward P. Warner 
12, no. 11, Nov. 22, 1920, p. 298 
tunnel at Friedrichshafen 


WIRE MANUFACTURE 

Processes. Modern Process of Drawing Wire, L 
Dwight Granger. Blast Furnace & Steel Plant 
vol. 8, no. 12, Dec. 1920, pp. 661-663 Practical 
application surrounded by great many technical 
considerations with reference to speed of wire 
through dies. Annealing and composition of ma 


Aerial Age vol 
Zeppelin wind 
Concluded 


terial 
WOMEN WORKERS 
Advisability. The New Place of Women in Indus 


try—III, Ida M. Tarbell. Indus. Managment 
vol. 60, no. 6, Dec. 1920, pp. 399-400. Manage 
ment of women workers. 


woop 


Treatment of. Treatment, Seasoning and Fire- 
proofing of Industrial Wood (Imprégnation, sénilisa- 
tion et ignifugation des bois d’industrie), J. Escard. 
Houille Blanche, vol. 19, no. 43-44, July-Aug. 1920, 
pp. 148-151. Chemical compounds used for treat- 
ing. (Continuation of serial.) 

















